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Lint of mercrani marine steam and sailing vessels 


Ofte eT, 


Name of 


Aiten Line 


A~eriran Line. 
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tiritieh (Crown 
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&. a. Ce 

Jerome 
Bordeaux Nerigation Company. 

« =. Chédtenu Lafite 
Line 

Line, 
(wend Line, 

Hr. «.%. 

Line 


Furnes Line. 
Br. Derham Oity 


Trane 
Lu Bourgogne 
Nor 


St. 
tireat Weaters Line, 


Sas maodhom 
Warwick 


Line. 


Or, 4, Art@omm 
Nevwede . 
Wisconsit seve 

Haneda timer Line, 

Gelleri 
Rhaectia 
Sar 


lend. . 
luman Line 
fr 6, OF BROTH 
City of Chi age. 
City of Richmond. 
Lamport & Hell’ « Stree ip 


Dele Hipyarchas.. 
Br. (bers 
Moaart 
Leginad 
Br. +. Vieginian ond 
Muollory Line 
San Mareus....... 
Ooatart 
Mosarch Line 
Rr. Assyrian Monareh...... 
Lydian Monarch 


U. 8. Army, Washington, D. ¢ 


Captain 


Capt. J. Scott, 
4. Kerr 


Wm. Richardson, 


Cc. KE. LeGatlats, 


Kelly. 
Milborn 


J.J. Small 

R. Willie, 
Archibald Smita 
A. Campbell 

D. Munarve 
Megh Young. 

4. Hedderwick. 
John Wilson. 
Thos Craig 

G. Mitchell 


W. Lord. 

J. W. Sansom. 
T. Anaracasti 
Haghes 
David William. 
Pedro Zaloaga. 
Thomas Barley. 
Benj, Crimp, 

©, Journeil. 


W. Fitt. 
T.L Weiss. 


H. BR. Freeman. 


W. H. P. Haines. 


Alex. McKay. 
T Cook, 

M. Murphy 

B. Woolfenden. 
T. Roberts 

H, MeKay. 

T. Cook. 
Julius Bahr. 
G. Frank. 

A. Kuhn, 


Pr. ©. Ollive. 


M. P. Land, 


P. d'Hanterive, 
Franguel 
Traub 

de’ Kergabiec . 
Baquesne. 


Oh, Off. E, Crossman. 
Capt. T. M. Milne, 
Janes 


8. Brooks 
John Douglas, 


Edward Bentley. 


G. Ressing. 
W. Kiihlewein 


F, Schwensen, 


H. Barends, 

H. Vogelgesang. 
A. Albers. 

©. Ludwig 

C, Hebich 


Francis 8 
Fred Watkins. 
A. W. Lewis. 


J. Russell 
W Kelley 
Jas. Clarke. 
Sawyer, 


M. Fitt. 
S. Risk. 
A. ©. Burrows. 


F. Bouchette, 
W. P, Couch. 
Joseph Gibson, 
Jas. McAuley 


Johu Harrison. 
T. C, 


Land. 


m which International Simultaneous Meteorological reports were recerced at the Office of the Chief Signa! 


1. in time to be used mm the ‘preparation of the Weather Reciew Sor the month of July, 1886. 


Name of vessel, 


National Line. 

Egypt ...... eves 
England ......... . ‘ 
Gree? 
Holland 

Gener ale ltaliana. 

It, . Archimede........ 

Indipeudente ...... 
New York and Cuba Mail 8. 8. Co. 

N. Y., Havana & Mexican Mail 8.8. Cc. 

Am. «4.8, City of Alexandria ... 
Oity of Washington 

North German Liogd Co. 
Ger. #8. Americn 


Ocean Steamship ompany. 
s. #. Chattahoochee .......4 ,.-... | 
Oity of Augusta.. 
Old Dominion Steamship Company. 
Am. 4. Manhattan . 
Oregon Batlway and Navigation Uo. 
Am. 
Oregon...... 
Pacifie Coast Steamship ompany. 
Am. Orizaba. ve 
Pacific Mail Stea mahip ompany. 


Am, 


Quebec Meamship 
Br, Muriel ....,.. 


Trinidad 
Red Crom Line. 

Theresina............. 
Red ** Line. 

Am, 6,8. Philadelphia 
Red Star Line. 

Belg, Belgenland.......... 
Noordland..... 
Switzerland 
Westerniland. 
Rotterdam Line. 

P. 
Schie 
W. A. Scholten .... 

State Line, 

Br. State Georgia ............. 
State of Indiana ...... 
State of Pennsylvania ...... 


State of Nebraska ............ 
Line. 


Island ......... ab 
Twin Serew Line. 

Br. Richmond Hill .... 

Tyne Wear Stea mah ip Le. 
City of Newcastle 
Warren Lime. 

White Crosse Line. 

Belg, #. 6. Jan Breydel ......-.......... eves 
White Star Line, 

Br. Adriatic 
Baltic ......... 
Britannic 
Celtic...... 
Germanic .......... 

Wilson Line. 

Br, . Buffalo .. 
Martello... 

Auretta .... 
Bedford ... 
Camden ...... .. 
Edith Godde® 


Captain. 


Capt, R. 8. Rigby. 
J, Sumner. 
T. P. Heeley. 
A. D. Hadley 
A.J. Jeffrey.. 
G. Covhrane. 
W. Tyson. 
W. Pearce, 
J, Milligan. 


Pomenice Viola, 
P. Pirandello, 


F.M. Faircioth. 


J. W. 
t 


W. M. Rittig. 

G. Meyer. 

H. Helmers. 

H_ Riebter. 

T. Junget. 

Ringk 

Christoffers. 
H. Christoffers. 
W. Willigerod. 
R. Bussius. 


J..W. Catharine, 
K: 8. Nickerson. 


Frank Stevens. 


Fred Bolles. 
E, Polemann. 


John N. Ingalls. 
Chas. Lima. 


G. 8. Locke, 
W. J, Fraser. 


W. Elis. 
J. Kempthorne. 


Sam. Hess, 


W_ A. Beynon. 
H. E. Nickels. 
Rud. Weyer, 
J.C. Jamison. 
H. Buschmann. 
J. Uberweg. 

. Randle, 


Oapt.T. H Taat. 
T. H. Bonjer. 
G. Bakker. 
G. J. Vis. 


G. Moodie. 

A. Ritchie. 
A.J. A Munn. 
A. G. Braes. 


© W. Moller. 
W Skjddt. 
8. T. H, Laub. 


A. Hyde. 
W. T. Irving. 


Samuel Walters. 
W. Gleig. 


H. Meyer. 


H. Parsell. 
George Burton 
P.J Irving. 
B. Gleadell. 

©. W. Kennedy. 


Malet. 
W Abbott. 
T. Jenkins. 
B. H. Rogers. 


Jno. Temple. 

E. Garner. 

W. Read. 
Thos. Aitkenhead 
R. Chandler. 
W. H. Bennett. 
Jobn W. Harvey. 
John Hf. Bennett. 


Br. 
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Name of vessel, 


&. Elstow.. 

Hugo..... 
Joseph 
Lorenzo D. Baker.............. 
Madrid ..... © 
Matthew Bediington........ 
Navarro. re 
Saiut Bonens 


“* New York Herald Weather Service.” 


Br. 


Advance .. 


Arizona ......... 


Baltic ......... 


Belg. Beigenland ........ .. 
Br. Buffalo 
City of Alexandria... 
Oity of Berlin.......... 
City of Chester ......... ; 
City of Chicago ... 
Am. City of Puebla ......... 
Br. City of Richmond . 
“Am, 
Br. Craighill....... 
Ger. 
Am, Eureka 
Br. Gallia..... 
Ger Gellert... 
Fr. La Bourgogne .... 
Am. Newport..... 
Belg. Noordland.......... 
Br. Richmond Hill.... 
Belg. 
Dte Schiedam .............. 
Br. Servia ......... 
State of Nebraska .. 
State of 
Ger, Trave .. 
Br, Umbria . 
Belg. 
Dte W. A. Scholten 
Br. Westernland 
Sailing vensel>. 
Am Abbie 


Am. 
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schr. Magyie Abbott .. 


bk. Carrie Purrington... 

sp. Charles 8. W 
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E. J. Spic er. a 


- Fratelli Laarin, 
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bk. Lodine..... 
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bg. Mary Fink ..............- 
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bkt. Rosebud ....... ................. 
bk. Sarah . 
sp. Sap phire... 
Shakepere .. eee 

St. John....... 

schr. W. H. Fredson ................. 
sp. Winnifred 


T. Robertson. 
A. de Mugica. 
©. A. Topp. 
J.J Mehegan. 
Warren F. Wiley. 
M. Garson. 
Thomas Kirby. 
8S. de Aldevocea 
Moses Parry. 
Campbell. 
Thos. Potter. 
Thos. Harrison. 


H. Parsell. 


F. Hamelmann. 
Anasagasti. 

0 Hughes. 
W.H. P. Hains. 
D. Williams. 
J.J, Small 
Sam. Brooks. 
G. Burton. 

W. A. Beynon. 
W.H. Malet. 

B Gleadell 

J. W. Reynolds. 
¥. Land. 

H. Uondron. 
Fred Watkins. 
John Deaken. 
A. Lewis. 
Ubas. Lima 

W. H. Bennett. 
H. Helmers. 

T. Guok. 

W. Willigerod. 
R. B. Quick. 

M. Murphy. 

W. Kuhiewein. 
Franguel 

W. G. Shackford. 
N. E. Nickels. 
A. Hyde. 

Jamison. 
G. Bakker. 

A. McKay. 

A. G. Braes, 
A.J. A Mann. 
W. Willigerod. 
T. Cook 

J. Uberweg 


| Com. W. G. Randle. 


Capt. E. Bentley. 


D. W Storer. 
John Hughes. 
A. M. Shaw. 
N. Hocken. 

L. Tannell. 
J.C. Barrett. 
M. Knoebel. 
Geo D. Spicer. 
D, MeLeod,. 
Dewis Spicer 
H. H. Hollis 
E R Norton. 
Geo. J. Pearce. 
Wm Munson. 
Lodoviee Laurin. 
A. Scholtz. 


Ch. Off. H, R. Combs. 


Capt. C. H Sinnig. 
0 Ellingsen. 
W. T. Bacon. 
Th. Miussen. 
Adam Smith, 
B. Lathrop. 
Charles Brown. 
Arneld Lehmann 
Johan Bryde 
A, Alexander, 
D. C. MeIntosh. 
-D. B. Darrah. 
Cc. E. Bohannon. 
Collie 
L.R Hale. 
6. W. Murray. 
Jar} Muller. 
©. H. Falea. 
Geo. N. Ryder. 
B. F. Rehm. 
A. J. Biddle. 
R, MacDonald, 
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Vou. XIV. 


WASHINGTON CITY, JULY, 1886. 


INTRODUCTION. 

This REVIEW contains a general summary of the meteoro- 
logical conditions which prevailed over the United States and 
Canada during July, 1886, based upon the reports from the 
regular and voluntary observers of the Signal Service and from 
co-operating state weather services. . 

Descriptions of the storms which occurred over the north 
Atlantic Ocean during the month are also given, and their ap- 
proximate paths shown on chart i. 
the paths of these storms, data from the reports of one hun- 
dred and eighty-seven vessels have been used. 

On chart i for this month are traced the paths of thirteen 
areas of low pressure; the average number for July during the 
last thirteen years being 9.0. The areas described as numbers 
v and xiii exhibited considerable energy in their passage over 
New England and the middle Atlantic states. 

Chart number vii in this REVIEW shows the atmospheric 
conditions reported immediately preceding the occurrence of 
destructive tornadoes in Ohio during the night of the 13th. 

Chart viii shows the atmospheric conditions attending the 
occurrence of thunder-storms on the 14th. 

Icebergs were numerous during the month on the Banks of 
Newfoundland and in the trans-Atlantic track, through, and 
to the eastward of, the Strait of Belle Isle; many of them 
being of great size. 

The mean atmospheric pressure for the month is generally 
below the normal, but the departures are small. 

East of the Mississippi River the month has been colder 
than the average July. In the western half of the country 
the temperature is considerably in excess of the normal. 

The most striking feature in connection with the meteor- 
ology of the month is the large deficiency of rainfall in all the 
central districts, producing in some states disastrous droughts, 
while along the coast of the south Atlantic states, especially in 


North Carolina and Florida, the monthly rainfall was unusually | Gulf States, Texas, New Mexico, and Arizona. 


In tracing the centres of 


logical Society, and from the local weather services of Ala- 
|bama, Colorado, Dakota, Georgia, Indiana, Iowa, Kansas, 
‘Minnesota, Missouri, Nebraska, Ohio, and Tennessee; trust- 
worthy newspaper extracts, and special reports. 


| ATMOSPHERIC PRESSURE. 


[ Expressed in inches and hundredths.] 


The distribution of mean pressure for July, 1886, determined 
from the tri-daily telegraphic observations of the Signal Service, 
‘is shown by isobarometric lines on chart ii. 

The mean atmospheric pressure for the month is greatest 
over the north Pacific coast region, where the average pressure 
is 30.00. Another area of comparative high pressure covers 
the south Atlantic coast, east Gulf states, and Florida, the 
average pressure for this section being 29.95, in Florida; at 
Cedar Keys and at Key West the mean pressure rises to 29.98. 
The area of minimum pressure covers the middle and southern 
plateau regions, and is enclosed by the isobar of 29.80; at one 
station within this area, Yuma, Arizona, the mean pressure 
for the month is only 29.73. Another area of low pressure is 
shown by the isobar of 29.85, and extends over northern Maine 
and the lower Saint Lawrence valley; one station, Father 
Point, Quebec, giving a monthly mean of 29.81. 

The departures from the normal pressure are given in the 
table of miscellaneous meteorological data, and are also shown 
on chart iv by lines connecting stations of equal departure. 
The mean pressure for the month is generally below the nor- 
mal, although the departures are nowhere very great, the 
largest deficiences occurring in the Gulf States and in Missouri 
and Tennessee. The largest departure within this area oc- 
curs at Vicksburg, Mississippi, where the mean pressure for 
the month is .11 below the normal. Along the Pacific coast 
the mean pressure is also below the normal, the deficiency 
averaging about .06, the largest departure, .08, occurring at 
Portland, Oregon. In Maine, the upper lake region, and in 
portions of the northern and middle slopes, the pressure is 
slightly in excess of the normal, averaging only about .01. 

_ As compared with the mean pressure for the preceding 
‘month, June, 1886, an increase of from .01 to .05 occurs in the 
In Washing- 


| 
| 
| 


large, 21.12 inches falling at Wilmington, North Carolina, and ton Territory, Oregon, Idaho, and Montana the mean _press- 


14.97 inches at Jacksonville, Florida. 

In the preparation of this REVIEW the following data, 
received up to August 20, 1886, have been used, viz., the 
regular tri-daily weather-charts, containing data of simulta-_ 
neous observations taken at one hundred and thirty-three 
Signal Service stations and twenty Canadian stations, as tele- | 


graphed to this office; one hundred and sixty-three monthly | 
journals; one hundred and sixty-one monthly means from the | 


former, and twenty monthly means from the latter; two hun- 

dred and seventy-seven monthly registers from voluntary ob- 

servers; sixty-five monthly registers from United States Army | 
post surgeons; marine records; international simultaneous ob- 
servations; marine reports through the co-operation of the 
‘New York Herald Weather Service;” abstracts of ships’ logs’ 
furnished by the publishers of “The New York Maritime Regis- | 


ure for the month is from .04 to .09 less than that of the pre- 
ceding month. 


BAROMETRIC RANGES. 


The monthly barometric ranges at the various Signal Ser- 
vice stations are also given in the table of miscellaneous 
data. The greatest ranges occurred in Dakota, Minnesota, the 
Lake districts, and New England. In the southern districts 
the ranges were small. 

The following are some of the extreme monthly ranges: 


Greatest. Least. 

Inch Inch 
Bismarck, Dakota 0.73 || Fort Davis, Texas 0.24 
Fort Totten, Dakota...........ccccsssesesseeeee 0.71 || Fort Bidwell, California ............c0s000e 0.24 
Eastport, 0.70 || San Diego, 0.26 
Saint Vincent, Minnesota 0.69 || Los Angeles, California. 0.27 
Moorhead, 0.65 || Fort Stockton, Texas 0.27 


Fort Buford, Dakota 0064 || 


4 
'ter;” monthly weather reports from the New England Meteoro- 
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AREAS OF HIGH PRESSURE. tana, and on that date, advancing eastward, became more 
[Prepared by Lieut. J. C. Wanane, Signal C U.S Sie, da clearly defined and central over western Dakota. It moved 
Se | slowly to the southeast on the 19th, and by midnight of that 
Six areas of high pressure appeared within the limits of the date gradually dissipated. 
United States during the month of July, 1886, with well de-  ViI.—This area was first observed over northern Minnesota 
fined direction of movement which could be charted. <A notice- | on the morning of the 22d. It moved rapidly eastward during 
able feature for the month was the area of high pressure, with the day, with a slight inerease of pressure, and at the mid- 
which the month opened, over the Lake region and New Eng: | night report was well defined and central over eastern Michi- 
land, and which gradually extended over the entire region east gan, with generally clear weather east of the Mississippi River, 
of the Mississippi River, with slight fluctuations, up to the except on the coast of the Gulf of Mexico and in the south At- 
morning of the 6th, when it was augmented by an area of high Jantic states. On the afternoon of the 23d it was central over 
pressure from the Northwest, here described as number i. Lake Erie, and the isobar of 30.0, west of the Mississippi River, 
Another noticeable feature was the areas of high pressure extended to the Gulf of Mexico, the Atlantic seaboard, and 
over the north Pacific coast, which remained nearly stationary, | from the New England coast to the Saint Lawrence. It moved 
with slight fluctuations from the Ist to the 6th, from the 8th to) slowly eastward, and on the afternoon of the 24th the centre of 
the 17th, 2ist to the 23d, and 25th to 28th, none of which ap- high pressure moved into the Atlantic over the middle Atlantic 
parently crossed the Rocky Mountains, but moved north or states, where it remained nearly stationary until the midnight 
south, or slowly dissipated by decrease of pressure. The cen- | of the 25th, when it disappeared. 
tres of these areas of high pressure were off the coast of | anuas oF tow rameeuas. 


fornia and Oregon. | 
I.—The morning map of the 6th showed an area of high! [Prepared by Lieut. J. C. Warsne, Signal Corps, U. 8. Army, Assistant. ] 


pressure moving eastward over Lake Superior, followed by a| Thirteen areas of low pressure have been traced from the tri- 
well-defined area of low pressure over the extreme northwest. daily weather charts of July, 1886. Two of these low areas 
This high area moved to the southeast, with increasing were first observed in the Gulf of Mexico and passed north- 
pressure, and on the morning of the 7th was well defined and ward over Florida and the south Atlantic states. Five of the 
central over northern Minnesota. It moved eastward, with low areas traced passed eastward over the Saint Lawrence 
slightly increased pressure, on that day, and by midnight was Valley and disappeared into the Atlantic. One low area de- 
central over Lake Superior. At this time the area of low veloped in the Rocky Mountains and passed southward to 
pressure which had preceded it was passing into the Atlantic Texas. One developed in Kansas and passed northward into 
off the coast of Nova Scotia, and another area of low pressure an extended area of low pressure extending from the Rocky 
appeared to be developing to the west of it. On the 8th it) Mountains to the headwaters of the Missouri River, which re- 
was central over Michigan, and, moving rapidly eastward on | mained nearly stationary from the 3d to the 6th, and then dis- 
that night, the morning map of the 9th showed the centre of appeared with scarcely any definite movement of translation. 
high pressure a little to the north of Massachusetts, after No storm of unusual severity passed over the United States 
which it disappeared eastward into the Atlantic. The move- during the month of July, as the movement of translation of 
ment of this area eastward was attended by clear or fair) areas of low pressure developed but slight energy on the whole. 
weather over the lower lake region, the middle Atlantic, and| The following table shows the latitude and longitude in which 
the New England states from the beginning of the month to each area of low pressure was first and last observed, with the 


the afternoon of the 9th. average rate of translation in miles per hour: 

I1.—On the morning of the 10th a symmetrical and well-§ 
defined area of moderately high pressure was observed central | First observed. Last observed. Average 
over southern Minnesota, bounded by the isobar of 30.0. To Areas of low pressure. —— yt. 

the east of this high area an area of low pressure was moving Let. N. | Long. W.| Lat. N. | Long W.| hour. 
eastward over the Saint Lawrence Valley, while to the west of : 
it an area of low pressure was advancing down the valley of or 
the Assinaboine. This high area, with very little fluctuation We 17.0 
of pressure, remained nearly stationary until the afternoon of 4400; 9800, 3900 “20.0 
the 11th. The midnight map of that date showed the centre 
of high pressure over the eastern part of Lake Superior, whence | —_V1.................. $200} 11400) 3500) 99 00 21.0 
it passed beyond the limits of observation, leaving an area of vill 5300} 6300} 4700, 0¢0 3.0 

4 it | oo 94 00 0 90 00 
moderately high pressure over the coast of Oregon, where uel 
remained nearly stationary up to the 16th. $200] 49.00/68 on 20.0 

[11.—On the 13th an area of moderately high pressure RS] SS SS 
peared to the northwest of Lake Superior, with a low area 
central over Illinois. This high area moved slowly eastward, Average hourly velocity, 19.2 miles. 


with a slight inerease of pressure, on the 14th, and by mid- [,.—On the morning of June 30th this area (described in the 
night of that date, but with diminished pressure, was central Reyrew for June as number xi) was central south of the east 
over Minnesota and northwestern Michigan, after which it ap-| Gulf states and by midnight of that date moved up over western 
parently dissipated by a gradual decrease of pressure. ‘Florida, and moving rapidly during the night was central a 

IV .—This area appeared to have formed in the Saskatchewan |jttle to the south of Augusta, Georgia, on the morning of July 
Valley, and at the morning report of the 16th was central over! jst. During the Ist it moved northward into North Carolina. 
northern Minnesota. It advanced eastward with a slight in-| Op the morning of the 2d it was central near Norfolk, Virginia, 
crease of pressure and by midnight of that date was central | and on that date disappeared off the coast near Chincoteague, 
north of Lake Superior. It remained nearly stationary until Virginia. The passage of this area over the south Atlantic 
the morning of the 18th, when it was central over Lake Michi-)| states was attended by heavy rains and high southerly winds 
gan. It then moved slowly eastward with decreasing pressure, during the 1st and 2d. 
and by midnight of that date dissipated without definite direc-; The following notes by Signal Service observers are of 
tion of movement. | interest : 

V.—This area appeared on the north Pacific coast on the) ti h sa off the lot tale fell until 10.40 
afternoon of the 17th and advanced slowly, following an area | until 616 
of low pressure which had moved down from the Saskatchewan | which at 4.38 a. m. attained the force of a gale of thirty miles per hour. : 
Valley. On the morning of the 18th it was central over Mon-| Kitty Hawk, North Carolina: during the Ist light rain and easterly wind 


te 
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= at 3.50 p. m. the wind had increased to a gale of forty-two miles 
r nour. 

P Fort Macon, North Carolina: a violent wind and rain storm, attended by 
thunder and lightning, prevailed during the Ist. The rainfall was very heavy, 
6.49 inches falling in twenty-four hours. The wind veered from northeast to 
southeast, from which point it blew a gale of forty-four miles per hour at 11.30 
a. m. 

II.—On the afternoon of the 2d an area of low pressure ex- 
tended over the Rocky Mountain region, having three minor 
depressions, one in Colorado, one in Utah, and one in Dakota. 
The morning map of the 3d showed an extensive area of low 
pressure over the entire Rocky Mountain region, with the low- 
est pressure near Salt Lake City, Utah. Without any well- 
defined movement this area remained over the Rocky Mount- 
ain region, moving slowly northward and then eastward on 
the morning of the 5th, after which it disappeared by a gradual 
increase of pressure. The midnight map of the 3d showed 
heavy rains in Minnesota and northern Dakota, due to the 
trough of low pressure extending elliptically from Salt Lake 
City, Utah, to northern Dakota. 

IfIl.—The midnight map of the 8th showed a small area of 
low pressure central over southern Dakota, with an area of 
moderately high pressure extending from the upper Missis- 
sippi river to the New England coast. The movement of this 
low area was to the eastward, attended during the 9th by 
light rains in Iowa, northern Illinois, and Michigan. It 
turned southward during the night of that date and dissipated 
by a gradual increase of pressure, leaving two secondary areas 
of low pressure—one central over Pennsylvania and New 
Jersey and another central over the Saint Lawrence Valley. 
These secondary areas were attended with light rains in the 
Ohio Valley, western Pennsylvania, western New York, and 
the New England states on the 10th. 

IV.—tThis area, previously referred to as a secondary area 
in the description of number iii, apparently developed over 
the Province of Ontario on the afternoon of the 10th, and, 
attended with light rains in the New England states and Saint 
Lawrence Valley, moved in a northeasterly direction over the 
Saint Lawrence Valley, producing light rains in the Maritime 
Provinces. It developed little energy, however, and passed 
into the Gulf of Saint Lawrence on the afternoon of the 11th. 

V.—During the 12th an area of low pressure extended over 
Manitoba, and on the night of that date developed into a well- 
defined area central near Duluth, Minnesota. It moved 
slowly to the east, developing little energy, but attended with 
light rains. It turned southward and was central in eastern 
Iowa on the afternoon of the 13th. It then moved rapidly 
eastward, attended by light rains in the eastern quadrant, and 
moved slowly over the lower lake region. After curving to 
the south over Pennsylvania on the 14th it again turned 
northward and moved slowly over the Saint Lawrence Valley 
and disappeared over the Gulf on the 17th. The passage of 
this low area was attended with rains in the lower lake region, 
western New York, and the New England states from the 14th 
to the 17th. ; 

The following notes relative to this storm have been re- 
ceived : 

Port Huron, Michigan: a thunder-storm, with heavy rain, began at 4.25 
p. m. and ended at 10.50 p. m. of the 13th. At 4.51 p. m. a gale of twenty- 
eight miles per hour from the southeast set in, and continued until 5.06 p. m. 

ieben Wisconsin: at 10.37 a. m. of the 14th a northerly gale set in 
and continued until 10.53 a. m. The wind attained a maximum velocity of 
thirty-two miles per hour at 10.45 a. m. 

Chicago, Illinois: the storm which occurred here early in the morning of 
the 14th was very severe on the lake. 

Jacksonville, Athens county, Ohio: shortly after 2 a. m. of the 14th a heavy 
storm of wind and rain passed over this place, unroofing houses and uprooting 
trees. Farming interests suffered severely, many acres of corn and oats being 
nearly destroyed by hail. 

Chautauqua, New York: on the night of the 13-14th a severe gale, accom- 
panied by rain and hail, occurred at this place. A large pavillion was dam- 
aged and a number of cottages unroofed. At Randolph the damage to crops 
and buildings amounted to many thousands of dollars. Hail-stones as large 
as hen’s eggs covered the ground and destroyed much wheat. 

Wheeling, West Virginia: a storm of rain, wind, and hail passed over this 
city and vicinity about 6 a. m. of the 14th. A number of houses were un- 


| roofed and trees blown down in this place. 


Reports from the surrounding 
country show that this storm was quite disastrous to farming interests ; 
orchards being blown down and grain destroyed by hail. Near Gould's Sta- 
tion, in Ohio, a tornado occurred which cut a path one hundred yards wide 
through a heavy belt of timber, but otherwise did no damage. 

Corry, Erie county, Pennsylvania: a very heavy thunder-storm and gale 
occurred here on the night of the 13-14th and destroyed considerable prop- 
erty ; dwelling houses and barns were struck and burned by lightning, and a 
number of cattle killed. Hail-stones, as large as butternuts, fell, covering 
the ground and damaging crops. 

Pittsburg, Pennsylvania: reports from numerous places in western Pennsyl- 
vania and eastern Ohio show that an extensive and damaging storm prevailed 
over those sections on the morning of the 14th. In Alleghany and this city 
the wind blew a gale and some slight damage was done, but in the surround- 
ing country the injury to crops and buildings was considerable. In quite a 


| number of places the storm was accompanied by lightning which was unusu- 


ally destructive; numerous buildings were struck and ignited both in this 
state and Ohio. In Holmes county, Ohio, the wind was very heavy and de- 
structive, orchards and fields of corn and oats were leveled to the ground. In 
some places the storm was attended by heavy and destructive hail. 

Newark, New Jersey: on the night of the 14-15th a heavy rain and wind- 
storm occurred at this place and over Essex county. The rainfall was very 
heavy and hundreds of cellars in the lower part of the city were flooded on 
account of the unusually high tide in the Passaic River. A large sewer along 
the track of the Pennsylvania Railroad caved in during the night, undermin- 
ing the railroad and causing a suspension of traffic. Reports from various 
parts of Essex county state that the storm was severe od that crops were 
flooded and buildings destroyed by lightning. 

By reference to the matter under the headings of “ Hail ” 
and “ Local storms and tornadoes ”’ in this REVIEW, it will be 
seen that the most severe local storms of the month occurred 
during the prevalence of this area of low pressure. 

VI.—The midnight report of the 16th indicated that an area 
of low pressure was developing in the Saskatchewan Valley, 
and the morning map of the 17th showed it more clearly de- 
fined. It moved slowly eastward on that date, being retarded 
by an area of high pressure central over Lake Superior. South 
of this low area an extensive depression covered the central 
and southern Rocky Mountain region, while an area of high 
pressure appeared to follow from the Saskatchewan Valley. 
On the afternoon of the 18th the centre of this depression was 
over northern Nebraska, while the area of high pressure pre- 
viously referred to moved to the south of Lake Superior. The 
relative positions were maintained during the night of the 
18th, when the centre of disturbance was in southern Kansas, 
and after the morning observation of the 19th it dissipated by 
a gradual increase of pressure, apparently without passing into 
the Gulf of Mexico, where a storm was then developing some- 
what to the east of Cedar Keys, Florida. 

Vil.—The development of this area was first observed on 
the morning of the 18th in the Gulf of Mexico, and approxi- 
mately located as having the centre of disturbance about one 
hundred and fifty miles south of Pensacola, Florida. It moved 
eastward slowly on that date and the morning map of the 19th 
showed it central over Jacksonville, Florida. Brisk to high 
southerly winds prevailed at Key West on the 18th and 19th, 
with light rains extending from Key West to South Carolina. 
It moved slowly along the coast, attended with light rains, 
but apparently decreasing in energy after leaving the Gulf, 
and disappeared into the Atlantic off the coast of Virginia on 
the 20th. 

The following extracts, relative to this storm, have been ob- 
tained from Cuban newspapers forwarded to this office by the 
Rev. Benito Viifies, director of the Belen College Observatory, 
Havana, Cuba: 

Havana, July 13, 1886.—Since the day before yesterday there have been 
indications of a cyclonic disturbance in the South Sea; it passed from the 
second to the third quadrant, and will pass us by the west. The storm has 
also been indicated in the higher regions by faint solar and lunar halos. 

Havana, July 16, 1886.—The cyclonic disturbance which I mentioned in 
my last communication, after having advanced slowly by the west, has passed 
us by the fourth quadrant, and is probably at present advancing in a north- 
easterly direction, and will penetrate the United States by entering at Mobile 
and Key West. The slowness by which the phenomenon has been charac- 
terized, induces me to suspect that the storm has made a recurve to the west 
of the island, where it will remain but avery short time. To-day, copious 


rains have fallen in Vuelta-A bajo. 
Havana, July 17, 1886.—The thunder in the southwest, west, and north- 
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weat, which has prevailed during the day, is usually followed by a storm in the 
south, the influence of which commences to be felt at present in the United | 
States, where precautionary dispatches were sent during the 13th, 15th, and | 
16th. Since this morning no dispatch has been received from the province | 
of Pinar del Rio, there having been heavy thunder and squalls in the south- | 
west and west, where the storm seems to be far more severe than at Havana, 


The following dispatches were received by the Rev. Benito 
Vifies, daring the prevalence of the storm : 


Pinar del Rio, July 16th, 9 a. m.: cloudy; copious rains from 7.30 to 
8.30 a. m. 

Consolacion del Sur, July 16th: at 4.27, aneroid, 29.92 (760.0 mm.) ; ther- 
mometer, 76°.1 Fahr. (24°.5 Cent.); wind sw., in general threatening and 


heavy squalls from the w. | 
MENENDEZ. 


Consolacion del Sar, July 16th, 8.30 a. m.: notable and rapid fall; aneroid, 
20.87 (758.8 mm.) ; 78°.8 Fahr. (26° Cent.); very threatening; raining in the 


aw.; weather squally. 
MENENDEZ. 


Mantua, July 16th, 8a. m.: aneroid barometer, —— (—— mm.); ther- 
mometer, 84°.2 Fahr. (20° Cent.); clouds low, with violent gale in the west ; 
the sea agitated; the storm commences to be felt; wind vanable from the se. 

Coloma, Jaly 17th, 8 a. m.: aneroid barometer, 30.12 (765.0 mm.); ther- 
mometer, 71°.6 Fahr. (22° Cent.); winds se., fresh; direction of the lower | 
clouds nw.; sea smooth. 

Pinar del Rio, July 17th, 8.30 a. m.: the weather continues cloudy and 
rainy. 

Consolacion del Sur, July 17th, 8 a. m.: aneroid barometer, 29.96 (761.0 
mm.); thermometer, 75°.2 Pahr. (24° Cent.); winds sw.; it rains since yester- 
day, without interruption, from sw. and s.; very gloomy; thunder from the sw. 


and 
MENENDEZ. 


Mantua, July 17th, 8 a. m.: since 8 o'clock yesterday morning the weather 
has been close, although it continues to rain at this hour; wind from e. to w., 
velocity, 20 metres; copious rains; horizon cloudy; barometer, 
mm. ); thermometer, 95°.0 Fahr. (35° Cent.); light thunder; direction steady 
from 10 to 15 minutes ata time. At 10 a. m. the same. 

Mantua, July 18th, 8a. m.: barometer, (—— mm.); thermometer, 
62°.6 Pahr. (17° Cent.); horizon obscure ; no wind. 

Coloma, July 18th, 8 a. m.: aneroid barometer, 30.12 (765.0 mm.); ther- 
mometer, 78°.8 Fahr. (26° Cent.); wind force, 6; direction of lower clouds, n. 

Pinar del Rio, 18th, 9. a. m.: at 3 a. m., surrounded by water; severe 


hurricane with copious rains ; at this hour the weather has moderated. 
Consolacion del Sur, July 18th, 8 a. m.: aneroid barometer, 29.96 (761.0 
mm.); thermometer, 78°.8 Fahr. (26°.0 Cent.); wind se.; gloomy; raining | 


from the sw. 
MENENDEZ. | 


Consolacion del Sur, July 18th, 6 p. m.: barometer, 29.96 (761.0 mm.); | 
thermometer, 78°.8 Fahr. (26°.0 Cent.); very threatening the whole day ; | 
continuous squalls w. and sw. 

Bahia Honda, July 17th, 8 a. m.: wind se., slack ; covered with water; an- | 
eroid barometer, 30.08 (764.0 mm. ). 

Bahia, Honda, July 18th, 8 a. m.: atmosphere clear; winds fresh ; aneroid 
barometer, 30.12 (765.0 mm.). 

Cienfuegas, Jaly 18th, 8 a. m.: barometer, 30.06 (763.5 mm.); thermom- 
eter, 88° Pahr. (28°.3 Cent.); sky covered; wind fresh, s.; sea calm. 

Cardenas, July 17th, 8 a. m.: wind in the south, calm; sea smooth; barom- 
eter, 30.12 (765.0 mm.); thermometer, 79° Fahr. (26°.1 Cent.); the aspect 
gloomy. 

Cardenas, July 18th, 9.30 a. m.: weather squally; wind south, calming; sea | 
smooth; barometer, 30.12 (765.0 mm.); thermometer, 81° Fahr. (27°.2 Cent.). | 

M. NEBOT. | 

Consolacion del Sur, July 19th, 10 a. m.: aneroid barometer, 30.12 (765.0) 
mm.) ; thermometer, 78°.8 Fahr. (26° Cent.) ; wind very variable from the 
third to the fourth quadrant; very threatening, persisting wind, sw. and s.; 
continuous equalls, tenaciously from the sw.; the rivers overflow. 


The following dispatch was received from Batabano: | 


Batabano, July 17th, 10.45 a. m.: barometer has a tendency to fall; strong | 
wind ese. and variable; heavy sea swell; gloomy; rain continues; thunder ; 
dark. 

It is to be noted that the cyclonic disturbances of June and July have all, 
up to the present time, passed by the south and west of the island to the fourth | 
oe attacking the United States by the Gulf States, as can be seen on | 
the daily ‘“‘ weather maps,’’ published by the Signal Service at Washington, | 
the tracks of these storms seems to follow those of the October hurricanes. 


The following is an extract from the “ New York Herald” 
of July 19, 1886: 


Key Weer, Floripa, July 18, 1886.— The effects of the gale, which evi- | 
dently passed to the westward from this place, have been severely felt during 
past twenty-four hours. A strong southerly wind which prevailed during the 
night shifted to southwest to-day, and obtained a velocity of fifty-two miles an | 
hour, and was accompanied by spiteful rain squalls. The barometer fell dur- | 


| 
ing the night to 29.87. It rose this morning, but became depressed again dur- 


Two steamers which should have sailed this morning are 


ing the afternoon. ' 
Shipping sustained no damage. 


still weather-bound to-night. 

VIIL—The development of this depression is approximated. 
The morning map of the 19th showed a pressure of 29.71 at 
Anticosti, and the afternoon map showed the depression ad- 
vancing slowly southward. The midnight map of the 19th 
showed the centre of depression near the coast of New Bruns- 
wick, and after that date it moved slowly eastward, appearing in 
the Gulf of Saint Lawrence on the 20th. The isobar of 29.5 indi- 
cated the lowest pressure at any time observed during its pass- 
age, and little energy was developed inside the limits of ob- 
servation. Its passage into the Gulf was attended with light 
rains on the coast of Nova Scotia on the 20th. 

IX.—While the area just described was passing into the 
Gulf of Saint Lawrence an area of low pressure was developing 
over northern Texas, with an area of moderately high pressure 
over the upper Mississippi valley. The centre of depression 
moved northward over Arkansas, attended with light rains in 
the lower Mississippi valley, and then turned eastward. The 
midnight map of the 20th showed another low area advancing 
eastward over Lake Superior, and in front of these two areas 
of low pressure an area of moderately heavy rainfall over 
Indiana, Ohio, and Kentucky. The morning map of the 21st 
showed that this area turned southward over the valleys of the 
Cumberland and Tennessee and gradually dissipated by in- 
crease of pressure, with light rains over the east Gulf and 
south Atlantic states. 

X.—This area was first observed on the midnight of the 
20th central to the north of Lake Superior. It moved rapidly 
to the east on the 21st and passed up the Saint Lawrence 
Valley, developing little energy in its movement, though the 
rate of translation was rapid, but unattended with any appre- 
ciable rainfall until the afternoon of the 22d, after which it 
disappeared beyond the limits of observation. 

XI.—The midnight map of the 22d showed a well-defined 
low area developing over the Saskatchewan Valley, bounded 
by the isobar of 29.6. An extensive area of low pressure 
covered the entire Rocky Mountain region to the south, while 
an area of high pressure. was central over the Lake region. 
This area of low pressure moved eastward slowly ; the midnight 
map of the 23d showed the centre of disturbance north of Saint 
Vincent, Minnesota, with light rains and thunder-storms in 
Dakota. On the 24th its movement was slowly eastward over 
the northern part of Lake Superior, with light rains in Minne- 
sota and Michigan, and on the 25th it moved more rapidly over 
the Canadian provinces, disappearing on the 26th into the 
Gulf of Saint Lawrence, with heavy rains in the southwestern 
quadrant over the lower lakes and Saint Lawrence Valley. 
On that date an elliptical area of moderately low pressure ex- 
tended from the coast of Texas to Lake Michigan, attended 
with light rains and thunder-storms in the Mississippi Valley 
and heavy rains and thunder storms in Maryland and the lower 
lake region. Two secondary areas of low pressure were formed 
from this trough, one in Louisiana and one in lower Canada, 
both attended with heavy rains. 

XII.—This area, referred to as a secondary area in the de- 
scription of number xi, was first observed at the midnight ob- 
servation of the 26th, central near Toronto. The morning 
map of the 27th showed it more clearly developed, central be- 
tween Montreal and Kingston, and, as previously described, at- 
tended with moderate rainfall over western New York, Penn- 
sylvania, and the New England states. During that date the 
area moved in a southeasterly direction and during the night 
turned northward along the coast of Maine and passed over 
New Brunswick into the Gulf of Saint Lawrence on the 28th. 

XIII.—The midnight map of the 26th showed an area of low 
»ressure developing over the valley of the Saskatchewan, and 
during the 27th it moved rapidly southward, inclining a little 
to the east, with an extended area of low pressure over the 
Rocky Mountain region and reaching eastward as far as Lake 
Michigan. The midnight map of that date showed the centre 
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of the depression to be northwest of Marquette, Michigan. 
slight increase of pressure was apparent on the morning of the 
28th, and the area of low. was not clearly defined, but the centre _ 
had moved eastward. In the afternoon the centre of depres-| 
sion was near La Crosse, Wisconsin, indicating a retrograde. 
movement, but the midnight map showed the centre of dis-| 
turbance again north of Mackinaw City, Michigan, after which | 
it moved eastward, attended by light rains and thunder-storms | 
in east Michigan and Canada West, passing up the Saint Law- 
rence Valley and into the Gulf on the morning of the 30th. 


Severe storms occurred in the middle Atlantic states and. 
New England during the passage of this area over the Saint 
Lawrence Valley, as will be seen from the following reports: | 


Burlington, Vermont: on the 29th a severe thunder-storm and high wind | 
occurred at Georgia, Milton, and other places north of this place. ail did | 
considerable damage to corn, oats, and other crops, besides breaking many win- | 
dows. Insome places the wind blew with almost hurricane force and numer- 
ous buildings were unroofed. 

Albany, New York: on the 29th, between 9 p. m. and midnight, a very 
destructive thunder-storm passed over this city and the adjacent country. | 
Between 10 and 11 p. m. the electrical part of the storm was most intense; | 
flashes of lightning were almost incessant, and numerous buildings were 
struck and burned ; the loss from barns which were burned during this storm | 
will gate $15,000. The storm was accompanied by high —_ which did | 
considerable damage. 

Sandy Hook, New Jersey: after a cloudy and extremely sultry day a thun- | 
der-storm was observed approaching the station from the northwest at 6:15 
p. m. of the 30th. At 6.45 rs m. the storm struck this point with great force, | 
and very heavy rain fell. he storm was accompanied by heavy hail, some | 
of the stones being the size of walnuts, also by a heavy northwest squall, the | 
wind blowing for about an hour at the rate of seventy-two miles per hour. 
After the storm had passed, thirty wrecks were reported from different points 
along the coast, and several persons drowned. 

Hartford, Connecticut: a severe thunder-storm and southeast gale occurred | 
during the night of the 29-30th. At Wethersfield, four miles south of this | 
city, considerable damage was done by the high wind and hail which accom- | 
panied the storm at that place. The hail destroyed many acres of tobacco, | 
entailing a loss of nearly $15,000. The storm was severe along Long Island | 
Sound, where lightning struck many buildings and killed live stock. 

Taunton, Massachusetts: on the 30th, between 2.50 and 3.45 a. m., a very 
severe thunder-storm occurred here. The thunder and lightning were contin- 
uous, there being no distinguishable interval between the flashes. Five build- | 
ings in this town, and many in adjoining towns, were struck by lightning. 

Coney Island, New York: the storm that passed over Coney Island on the | 
night of the 30th-31st is thought to have been the most violent of any that has | 
occurred at this place — the summer for many years. 


The gale was ac- | 
companied by rain, hail, and heavy thunder and lightning. Numerous build- | 


ings were unroofed by the wind and windows broken by hail. 

‘Philadelphia, Pennsylvania: at 3 a. m. on the 31st a gale and heavy thun- | 
der occurred in this city and over the surrounding country. Trees were up- | 
rooted by the gale, and signs and awnings blown down. ' The lightning was | 
severe and several buildings were struck. 


Reports from Atlantie City and | 
numerous other points along the New Jersey coast state that the gale was | 
severe and the rainfall very heavy. 
NORTH ATLANTIC STORMS DURING JULY, 1886. 
[ Pressure in inches and millimetres; wind-force by Beaufort scale. } 
The paths of the depressions that have appeared over the 
north Atlantic Ocean during the month are determined, approxi- 


A| 


In July, 1885, six depressions appeared over the ocean, two 
of which were continuations of areas of low pressure which first 
appeared over the North American continent, but neither of 
these were traced to the European coast. The depressions 
were apparently of slight energy and were not accompanied by 
gales of marked violence. The general direction of movement 
of the tracks was east to northeast. 

In July, 1886, the storms, as a rule, possessed considerable 
strength, and, while the depressions did not exhibit unusually 
low pressures, the barometric gradients were, in cases, suffici- 
ently steep to cause disturbances of pronounced energy. The 
general direction of movement of the paths was, as in July, 

885, east to northeast, although in instances irregular courses 
were followed. The rate of progression of the depressions was, 
as a rule, unusually rapid. 

The month opened with generally unsettled weather over the 
ocean ; the barometer was high over the Azores, and areas of 
low pressure were located over Newfoundland and in about N. 
42°, W. 43°. Following the eastward passage of these depres - 
sions the weather was generally fair over the ocean west of the 
fortieth meridian until the 7th, when the passage of an area of 
low pressure northeastward from Newfoundland caused gales 
and generally rough weather in the trans-Atlantic track dur- 
ing the next three days. On the 10th the pressure was high 
over the entire ocean south of the fiftieth parallel, except off 
the northern coast of the United States, where it continued 
low during the next two days. From the 10th to the 15th low 
pressure and generally stormy weather prevailed north of the 
fiftieth parallel, while over other portions of the ocean the 
weather was unsettled. From the 15th to 20th the region of 
greatest disturbance was to the eastward of the thirtieth me- 
ridian, while during the next five days storm-conditions ex- 
isted over the entire ocean; fairer weather prevailing over the 
western portion during the 24th and 25th. On the 26th fresh 
gales and rain were encountered to the westward of the British 
Isles; during the balance of the month rain was frequent over 
the entire ocean, and during the 30th and 31st fresh gales 
prevailed over mid-ocean from N. 47° to 55°. 

The following are brief descriptions of the depressions 
traced : 

1,—This storm was a continuation of land depression num- 
ber x for June, 1886, and passed northeastward over New- 
foundland during the Ist, with central pressure about 29.50 
(749.3); moving southeastward, off the northern coast of New- 
foundland, if was central on the 2d in N. 47°, W. 50°, whence 
it passed northeastward to N. 50°, W. 45° by the 3d; during 
this date it advanced northeastward beyond the region of 
observation. No special reports have been received relative 
to this storm for the first three days of July, although vessel 
reports show that severe gales were experienced south of 
Newfoundland during June 30th. 

2.—This depression first appeared on the lst in N. 42°, W. 


mately, from international simultaneous observations furnished 44°, and moved rapidly northeastward during the next two 
by captains of ocean steamships and sailing vessels; abstracts days, disappearing north of the fifty-fifth parallel during the 
of ships’ logs and other data collected by the Signal Service 3d. This storm had pressure about 29.80 (756.9) on the Ist 
agencies at the ports of New York, Philadelphia, and Boston; ‘and 2d, after which it apparently commenced to fill up. 
reports received through the co-operation of the ‘“‘ New York) The following are reports of vessels which came within its 
Herald Weather Service ;” abstracts of ships’ logs furnished | influence: By Chief Officer Wm. Kinning, of the s. s. “ Ro- 
by the proprietors of the “New York Maritime Register,’’ man,” Capt. D. Williams, commanding, “ July 2d, in N. 45° 
and from other miscellaneous data received at this office up| 17’, W. 41° 38’, a fresh gale began from sw. at noon; veered 
to August 20, 1886. to nw., then backed to w. and increased to strong gale w. at 
Of the twelve depressions traced during the month, seven, midnight, with very heavy seas, and continued backing to sw. 
numbers 4, 5, 7, 8, 10, 11, 12, are continuations of areas of low in a. m. of July 3d, in N. 43’ 38’, W. 45° 21’; then veered to 
pressure traced on the North American continent; number 1) w. in p. m., and moderated at 8 p. m. July 2d, at noon, 
is a continuation of land depression number x charted for | barometer 29.79 (756.7), and at noon on the 3d it read 29.84 
June, 1886; numbers 2,6, and 9 developed over mid-ocean ; | (757.9).” By Chief Officer J. Barlow, of the s. s. ‘* Bothnia,’’ 
and number 3 first appeared over Newfoundland. Three | Capt. Thos. Dutton, commanding, “July 3d, in N. 48° 19/, 
depressions, numbers 3, 5, and 7, are traced across the ocean W. 32° 36’, at 8 a. m., strong breeze from sw., and cloudy 
from coast to coast. with heavy head seas, continuing all day; ship pitching and 


The following presents the characteristics of the depressions | shipping seas forward; showers at midnight. July 4th, in N. 
traced for the present month, as compared with those traced | 46° 34’, W. 38° 30’, strong breeze from w. to sw., with head 
over the north Atlantic for July, 1885: 


|seas; ship pitching and shipping considerable water forward ; 


~ 
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wind veered to nw. and moderated at noon. Lowest ba-| foree of the wind at four-hour intervals, during the storm’s 
rometer, 30.04 (763.0), from midnight of the 3d to 1 a. m. = continuance: 4 a. m., wind s., force 4; § a. m., wind w., force 
the 4th. 6; 12 noon, wind w., force 7; 4 p. m., wind nnw., force 6; 8 p. 
Capt. B. F. Rehm, commanding the bark “‘ Victoria,” sub- m., wind nw., force 6; 9 p. m., wind nnw., force 3.” 
mits the following: “July 2d,in N. 46° 17’, W. 35° 32’, at| The bark ‘ Victoria,” Capt. R. F. Rehm, on the 13th, passed 
noon; at 5.30 p. m. threatening clouds commenced working up | Lizard Head at 6.15 p. m., with a fresh breeze from the ssw. 
in the nw. quarter, with a steady and strong breeze from the| and cloudy weather; at 7.30 p. m. the wind increased to a 
saw. to south; at 8.50 p. m. a sudden furious whirlwind set in ‘fresh gale with thick, rainy weather; after 9 p.m. the wind 
from south through west to nnw., with rain; the whirl lasted | increased to a whole gale from the ssw., with heavy rain; 
about seven minutes, when the wind again prevailed steady, | after midnight the wind gradually drew more to the sw., and 
and fresh gale from sw., with occasional showers of rain until! at about 2 a. m. of the 14th to wsw., decreasing to moderate 
the morning of the 3d; after which strong breeze from sw. to gale, with clearing sky from w., wnw., and fine weather. The 
ssw. continued, with hazy and fair weather.’ 's. 8. “ Stockholm City,” Capt. K. Doyle, commanding, experi- 
3.—This depression passed northeastward over the south- enced a gale which was probably due to a subsidiary depres- 
eastern portion of Newfoundland during the morning of the sion, of which the following report was made by Chief Officer 
Sth, and was central at noon (Greenwich mean time) of that|Thompson: ‘ July 14th, while off the east coast of Scotland, 
date in about N. 49°, W. 52°, with pressure ranging below | a fresh gale began at noon from sse., veered to nw. with high 
29.60 (751.8); continuing a northeasterly course it is traced to| seas and continued until noon of the 15th, in N. 58° 42’, W. 
N. 54°, W. 41° on the 9th, during which date it dominated the | 6° 06’, then moderated.” 


weather conditions north of the fortieth parallel and west of 
the twentieth meridian. During the next two days the de- 
pression moved rapidly north of east, and, passing north of 
Scotland, disappeared in the direction of the Norwegian coast 
during the 11th. 

The following special reports relative to this storm are at | 
hand : 

Capt. F. Paton, commanding the s. s. “ Persian Monarch,” | 
“July 8th, in N. 41° 49”, W. 54° 52’, at noon; at 10 p.m.) 
heavy thander and lightning and rain, with heavy wsw. gusts, | 
at intervals, till 4a. m. of the 9th, when weather began to 


4,—This storm was a continuation of land depression num- 
ber iv, and passed north of east over the northern extremity 
of Newfoundland during the early morning of the 12th, and 
was central at noon (Greenwich mean time) of that date in 
about N. 53°, W. 50°, from which position it disappeared to 
the eastward. This depression exhibited considerable energy. 
On the 12th the s. s. ‘* Mareca” entered its influence and ex- 
perienced a strong breeze from the west in the a. m., with 
showers of rain, increasing in p. m. to moderate gale w., with 
high seas and thick weather at night. 

§.—This storm was apparently an off-shoot of land depres- 


clear.” Ohief Officer W. Wallace, of the s. s.“ Austrian,” Cap-| sion number iv, and, passing eastward off the coast of New- 
tain Amberg, commanding, “July 11th, in N. 54° 17’, W. 21°| foundland, was central at 12 noon (Greenwich mean time) of 
1%, at 1 p.m. fresh gale began from wnw., with heavy head ‘the 13th in about N. 49°, W. 51°, with central pressure 29.80 
sea; shipped water over the bow. Fresh gale continued on | (756.9). It then moved rapidly northeastward to N. 56°, W. 
July 12th, in N. 53° 14’, W. 25° 51’, from wnw., with high 33° by the 14th, with central pressure 29.70 (754.4); follow- 
seas and squalls until 10 a. m.; then moderated and backed to ing an irregular easterly course it is traced off the west coast 
w. in p. m.; lowest barometer, 29.87 (758.7), from 1 a. m. to| of Scotland on the 18th, during which date it passed beyond the 


noon on the 11th.”’ Chief Officer Denchars, of the s. s. “ Ann- | 
andale,’’ Captain Leisk, commanding, “July 11th, in N. 60° | 
2’, W. 19° 20’ (at noon), strong gale began in a. m. from 
waw., veered to wnw. at 7p. m., and continued with heavy 
seas throughout the 12th, in N. 59° 19’, W. 22° 40/ (at noon), 
until the morning of the 13th, in N. 57° 48’, W. 26° 23’, then 
moderated; lowest barometer at 4 p. m. of the 11th.” 

The s. s. “ Martells,” Capt. F. E. Jenkins, commanding, 
passed about ten degrees to the southward of the storm’s track, 
and the following report of Chief Officer Bennington gives the 
unsettled conditions which existed following its passage : “ July 
Ll, in N. 47° 49’, W. 28° 15/ (at noon), a moderate gale began 
from the west, at night, increasing to fresh gale w. in a. m. of 
13th, in N. 46° 8’, W. 33° 36’, with increasing sea; 8 a. m., 
wind veered to nw. and moderated at noon. Barometer at noon 
of the 12th, 30.09 (764.3), and on 13th, at noon, 30.21 (767.3).” 
Ohief Officer Wm. Mamford, of the s. s. “ Mareca,”’? Captain 
Young, commanding, “ July 10th, in N. 46° 47’, W. 34° 25/ (at 
noon), had strong breeze from wsw., veering to wnw., with 
heavy rain and thunder and lightning in the evening, then 
moderated. 

Although the centre of this depression passed to the north- 
ward of Seotland during the Lith, it continued to exercise a 


region of observation. No special reports have been received 
relative to the passage of this depression, although its track 
was, for the most part, in close proximity to the path of trans- 
Atlantic vessels. While possessing low barometric readings, 
it did not apparently possess unusual force. 

6.—This depression first appeared on the 19th in N. 52°, 
W. 30°, with pressure about 29.45 (748.0), and moved south of 
east to N. 51°, W. 23° by the 20th, with central pressure 
about 29.20 (741.7); from thence passing north of east it was 
central on the 21st in N. 52°, W. 15°, with evidence of great 
energy; from which position it moved eastward and disap- 
peared over the British Isles. 

The following are reports of vessels encountering this storm: 

The s. s. ‘* Devonia,” Capt. H. Young, commanding, in N. 
51° 13’, W. 32° 36’, on the 19th, had a strong gale wsw., veer- 
ing to w. and nw. by the 20th; lowest barometer, 29.22 (742.2), 
at 9.30 p. m. of the 19th. Thes. s. “Stockholm City,’ on the 
19th, in N. 52° 21’, W. 30° 48’, at 3 a. m. met a strong breeze 
from wsw.; 4 a.m. wind suddenly veered to nw., and increased 
at noon to fresh gale with heavy squalls and rain in p. m. 
July 20th, in N. 50° 43’, W. 35° 07’, at 4a. m. a whole gale n., 
with squalls of hurricane force and high cross seas; the gale 
moderating at 4 p. m.; lowest barometer, 29.31, (744.5), at 6 


strong influence to the west and southwestward of the British| p. m. of the 19th. The s. s. ‘‘Seythia,” Capt. T. Roberts, 
Isles during the three following dates, and while it is probable | commanding, in the southwest edge of the storm circle, had a 
that subsidiary depressions developed in its wake, reports are | strong wnw. gale on the 18th and 19th; lowest barometer, 
not sufficiently namerous to admit of their being accurately | 29.90 (759.4), at 4 a. m. of the 19th, when in N. 45° 02’, W. 
located or traced. Capt. M. Garson, of s. s. “Madrid,” under | 43° 56’. 

date of the 13th, reports: “In N. 50° 48’, W. 17° 56’ (at| The s. s. “Umbria,” Capt. W. McMickan, had a moderate 
noon), met a disturbance at 4 a. m., the rear of which ap-| gale on the 20th. The wind set in from wsw.; veered to wnw. 
parently passed at 9 p.m.; thus it was passed through in and nw. during, and backed to sw. following, the gale; lowest 
seventeen hours, the ship having steamed during that time | barometer, 29.30 (744.2), at 4 p. m., when in N. 48° 30’, W. 31° 
one hundred and sixteen miles, 8. 78° W., true. The lowest/00’. The s. s. ‘‘ Iowa,’ Capt. 8S. Walters, commanding, had 
barometer reading was 29.72 (754.9) at noon, with wind force | moderate wsw. gale on the 20th and 21st; wind veered to w. 
7, lasting three hours. The following shows the direction and land nw.; lowest barometer, 29.14 (740.1), at 4 p. m. of 20th, 
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when in N. 49° 36’, W. 20° 36’. Chief Officer E. C. Laverick, | 
of the s. s. “Hartington,” Capt. W. H. Hull, commanding, 
submits the following: “July 2ist, a moderate gale began 
from ssw. at midnight; increased to fresh gale at 4 a. m. of) 
22d, veering to wsw., with high seas and light rain, in N. 51° | 
10’, W. 8° 07’; wind veered to nw. and moderated in p. m.” 

7.—This storm was a continuation of depression number vii, | 
which, first appearing south of Cuba on the 14th, circled north- | 
westward into the Gulf of Mexico and eastward through north- | 
ern Florida, passing into the Atlantic during the 19th. The 


characteristics of this depression prior to the 19th are given in| yond the gastern limits of observation. 


During the next twenty-four hours it moved southeastward 
and united with depression number 7 in N. 48°, W. 32°. No 


‘special reports have been received relative to the passage of 


this depression, and reports do not indicate that it was accom- 
panied by disturbances of marked violence. 

9,—This depression apparently originated in about N. 51°, 
W. 28° on the 22d, with pressure 29.60 (751.8) and evidence of 
considerable strength; from this position it moved rapidly 
eastward to the west coast of Ireland by the 23d, with pressure 
about the same as on the preceding day , and disappeared be- 
This storm followed 


this publication under the heading “‘Areas of low pressure.” closely number 6, and caused a continuation of stormy weather 


Subsequent to this date the storm moved rapidly in a generally | 
northeast direction across the Atlantic, passing beyond the, 
region of observation to the west of Scotland during the 24th. | 
The depression exhibited great energy throughout its course, | 
and was remarkable by reason of the extent of territory it | 
traversed. 

The following special reports illustrate its general character : 

The bark “ Balkan,” in N. 33°, W. 69’, on the 20th, had a) 
hurricane from the sw. to nw.; lost foretopsail. The S & 
‘‘Alpes,” Capt. T. Anasagasti, commanding, on the morning) 
of the 18th experienced a hurricane from the sse., backing to 
se. at 9 p. m.; to ese. at 10 p. m., and to e. at midnight ; on. 
the 19th the wind backed to ene., to ne., to n., and to nw.; 
lowest barometer, 29.44 
in N. 30° 28’, W. 79° 10’. “*When the wind shifted to ne. it | 
blew with hurricane violence for four hours, and then moder- | 
ated and hauled tothe northward; the storm was accompanied 
by lightning and heavy rain, also a tremendous sea. At 3 p. 
m. of the 18th the barometer read 29.64 (752.8) and fell to 
29.54 (750.3) at 5 p. m., and to 29.44 (747.8) at 6 p.m. The 
northerly winds that followed were fresh and squally.’’ 

The s. s. “* Umbria” had a strong gale on the 21st and 22d; 
wind set in from the sw., veered to wnw. during, and backed | 
to sw. following, the passage of the disturbance; lowest ba- 
rometer, 29.59 (751.6), at 6 a. m. of the 22d when in N. 43° 5/, 
W. 45° 50’. The s.s. “ Gellert,’”’ Capt. W. Kiihlewein, com- 
manding, in N 41° 2’ W. 55° V, on the 21st, encountered a. 
moderate gale se.; wind backed to é., ne., n. 3c and nw., and to 
sw., following the gale; lowest barometer, 29.23 (742. ’4), at 4 
p. m. Chief Officer A. O. Welch, of the s. s. ‘* Easington,”’ 
Capt. D. Morgan, commanding, makes the following report: 
* July 24th, in N. 49° 19’, W. 15° 18’, a moderate gale began | 
at night from nw., with squalls ; increased to fresh gale nw. 
in a. m. of 25th, in N. 49° 41’, W. 19° 40’, and moderated in 
p. m.”’ 

Capt. C. W. Moéller, commanding s. s. “Geiser,” sub- | 
mits the following: “ July 21st, 3.32 . (Greenwich mean 
time), ship’s a N. 41° 11’, W. 53° 13’, wind south, force | 
73 barometer 2 9.75 (755.6) ; temperature of the air 76°.1 Fahr. | 
(24°.5 Cent.) ; barometer fell and wind increased gradually ; | 
occasional rain and overcast sky; 11.30 p. m. a gale was 
blowing from south, with heavy rain-gusts. On the 22d, at 
1.30 a. m., the wind. increased to a complete hurricane from | 
ssw.; torrents of rain; mist and spray covered the ship, mak- | 
ing it impossible to see the bow of the ship. Position was 
then N. 51° 15’, W. 41° 36’; barometer 29.33 (745.1), where it 
remained until 2 a. m., when the temperature of the air sud- 
denly fell to 60°.8 (16°.0 Cent.), and the wind hauled to sw. 
and w., decreasing in force; the barometer rose at the rate of 
-08 of an inch (2 millimetres) per hour. A very long and 
heavy sea lasted until the afternoon of the next day. Lost 
three sails and had decks overwashed with the sea. No signs 
of electricity during the disturbance.” 

8,.—This storm was a continuation of land depression number 
viii, and, passing northeastward over Newfoundland during 
the early morning of the 21st, was central at noon (Greenwich 
mean time) of that date in about N. 50°, W, 54’, with pressure 
apparently rauging below 29.60 (751.8). Passing slightly 
north of east it was central on the 22d in N. 52°, W. 42°, with 
a slight increase in pressure, and no special display of energy. 


| 


(748.8), at 6 p. m. of the 18th when 27 


tive to this storm: 


over the British Isles and the ocean to the westward. 
10,—This storm was a continuation of land depression num- 
ber x, and, passing north of east over the Gulf of Saint Lawrence 
during the early morning of the 23d, was central at noon 
(Greenwich mean time) of that date off the west coast of New- 
|foundland in N. 50°; from thence it moved slightly south of 
east to N. 49°, W. 47° by the 24th, and passed northeastward 
to N. 54°, W. "43° by the 25th. It ‘then circled eastward to N. 
54°, Ww. 36° by the 26th, and disappeared to the northeastward 
‘during that date. This depression was of slight depth, and 
special reports relative to its passage were not rendered. 
11.—This storm was a continuation of land depression num- 
ber xi, and passing north of east over Labrador during the 
th, disappeared during that date beyond the region of ob- 
servation, without developing noteworthy features. 
12,—Continuing land depression number xii, this storm 
passed northeastward over Newfoundland, and was central at 
noon (Greenwich mean time) of the 29th in N. 50°, W. 52°, 
from which position it moved north of east to N. 53°, W. 39° 
by the 30th, and passed east to W. 27° by the 31st, with press- 
ure about 29.60 (751.8), and a fair display of energy. The s. s. 
| Hasington,” on the 31st, when in the extreme southwest por- 
tion of the storm’s area, in N. 45° 12’, W. 45° 17’, experienced 


‘a fresh gale w. beginning at 1 a. m., with heavy head seas; 


calming down with dense fog in the p.m. Chief Officer Gal- 
braith, of the s.s. “ Durham City,” Capt. M. P. Lund, com- 
-manding, rendered the following ‘report : “July 29th, in N. 
53° 58’, W. 34° 32’, a strong gale sse. began, with heavy 
rain; wind veered to wsw. in a. m. of 30th, when in N. 52° 


13’, W. 41° 19’, and in p. m. veered to nw., moderating in early 


a. mM. lowest barometer, 29.56 (750.8), at 4 a. m. of 
30th.” 

The s. s. ‘* Catalonia,” Capt. Alex. McKay, commanding, 
on the 29th, in N. 42° 0’, W. 55° 50’ (at noon), had gale ssw., 
force 7, from 4 a.m. until noon, with a high wsw. sea. The 
s. 8. **Island,’”’ Capt. W. Skjodt, commanding, on the 30th 
and 3lst had a moderate to fresh gale w.; lowest barometer 
6.30 a. m. of 3lst. At 2.30 p. m. of the 29th, in N. 53° 5’, W. 
(32° 51’ (at noon), Captain Skjodt reports having observed a 
large water-spout in ese., about ten miles, which continued for 


of 31st; 


about two minutes, from sea to cloud, and then parted and 


dispersed; no effect was felt on board the ship. 

Advices from Cuba state that a cyclone circled to the south 
and west of that island on the 6th; reports at hand are not, 
however, sufficiently numerous to admit of charting its track. 

Rev. Benito Vifes, director of the Belin College Observatory, 
Havana, Cuba, has submitted the following information rela- 
“At 9 a.m. an anti-cyclonic breeze set in. 
The barometer has risen to a great height during the 2d, 3d, 
and 4th, and to-day and yesterday it showed indications of a 
cyclonic disturbance in the southwest, which, up to the present, 
has not appeared to be of great intensity, but it may at any 
time organize into greater proportions; in any case it would 
be advisable to telegraph information to various points, and 
solicit observations which may become of use.” 

Under date of the 7th the report continues: ‘‘ The cyclonic 
disturbance has passed slowly to the west of us toward Yuea- 
tan, and will probably curve to the westward of Cuba. Dur- 


‘ing yesterday the diameter of the storm seemed large, but the 
At 


‘barometer showed little disturbance and rose slightly. 
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sunset some cyclonic currents were noted in the upper atmos- 
phere and the storm followed in the direction of the cirrus. 
After entering the open Gulf it will probably assume a larger 
activity.” 

On the evening of the 6th the storm appeared to be making 
direct for the island of Cuba, and the sky assumed the aspect 
known as the precursor of a hurricane. Rain fell at short in- 
tervals, accompanied by a strong wind, which soon abated. 
The cyclone, however, followed a course over the Caribbean 
Sea parallel with the island, and presumably inclined to the 
north when in the longitude of Yucatan. 


OCEAN ICE. 


On chart i are also exhibited the eastern and southern lim 
its of the region within which icebergs and field ice have been 
observed during July, 1886. These limits have been deter- 
mined from reports furnished by shipmasters, and from trust- 
worthy data published in the ‘‘ New York Maritime Register ” 
and other newspapers. 

During this month the easternmost ice was encountered on 
the 12th, in N. 45° 52’, W. 34° 30’, by the bark ‘ Norcross,” 
and the southernmost ice reported was observed in N, 42° 59’, 
W. 49° Is’. Icebergs, many of them of enormous dimensions, 
were observed on the southern edge of the Banks, and a large 
number of medium to large sized bergs were encountered 
west of Newfoundland to the forty-fifth meridian. Many ice- 
bergs were reported during the first half of the month, in the 
Strait of Belle Isle, and as far eastward, in the track, as the 
forty-sixth parallel. In the mean distribution of icebergs for 
the month they were most numerous from the coast of New- 
foundland to W. 46° between the forty-eighth and forty-ninth 
parallels. 

A comparison with the chart of the preceding month (June, 


3d.—The s. s. “ Clintonia,” in N. 44° 20’, W. 48° 00’, passed 
a large iceberg. 
4th.—The bark “‘ Levuka,” in N. 48° 50’, W. 44° 05/, passed 


a large iceberg. 


5th.—The s. s. ‘‘ Montreal ” passed numerous icebergs sixty 
miles west of Point Amour; also a large number in the Strait 
ot Belle Isle and east of Belle Isle; passed the last berg one 
hundred and thirty-two miles ese. of Belle Isle. The bark 
‘‘ Nimbus,” in N. 44° 50’, W. 46° 40’, passed a very large ice- 


rg. 

6th.—The bark “ Fluorine ” at 11 p. m. got clear of the ice 
about ninety miles off Cape Desolation. 

7th.—The bark ‘‘ Nimbus,” in N. 44° 40’, W. 49° 15’, passed 
a large iceberg and drift ice. The s.s. “Canadian,” in N. 
48° 9’, W. 43° 29’, at 5 p. m. passed a small iceberg about 
thirty feet high. 

8th.—The s. s. ‘‘ Buenos Ayrean,” in N. 52° 30’, W. 51° 30’, 
at 8.45 a. m. passed a large iceberg. From N. 52° 00, W. 53° 
30’ to Greenlet Island, passed a number of icebergs and small 
pieces of ice. 

9th.—The s. s. “ Circassian,” in N. 52° 22’, W. 53° 25/, 
passed two very large icebergs; and in N. 52° 10’, W. 54° 15/, 
passed several icebergs; also passed two bergs in the Strait 
of Belle Isle, off Point Amour. 

10th.—The s. s. ‘‘ Wisconsin,” in N. 43° 57’, W. 49° 21’, at 
6.15 p. m. observed a large iceberg. The temperature of the 
water just before the ice was sighted was 52°, the air at the 
same time being 56°. The bark “ Fluorine,” in N. 51° 34/, 
W. 49° 6/, at 11.33 p. m. passed two large icebergs. The bark 
“ Levuke,” passed a large iceberg twenty-five miles north-by- 
west from Cape Race. 

11th.—The ship ‘“‘ Chas. 8. Whitney,” in N. 48° 30’, W. 46° 
30’, at 2 p. m. observed a large iceberg; temperature of the 


1886), shows the eastern limit of the region within which ice | air, 52°. The bark “Hannah Blanchard,” in N. 48° 10’, W. 
was reported to be extended nearly three degrees, and isolated | 46° 30’, passed an iceberg about one hundred and twenty feet 


bergs were observed five degrees further east than in June; 
the southern limit is about two degrees further north. As 
compared with July, 1885, the extreme eastern limit is ex- 
tended nearly ten degrees and the southern limit is about one- 
half degree further north. 

The following table shows the comparison between July, 
1886, and the same month of the three preceding years: 


Southern limit, Eastern limit. 


Month. Lat. N. Lon.W, Month. Lat. N.| Lon.W. 

eo, eo, or ov 

DALY, $2 $9 | 49 1B DULY, §2 | #34 


* An isolated iceberg and some field ice. 


The following reports were made relative to icebergs and 
field ice observed during July, 1886: 

Ist.—The s. s. “La Champagne” passed icebergs in the 
following positions: N. 48° 28/, W. 49° 29’, height, forty-five 
feet; N. 48° 26’, W. 50° 13’, height, sixty feet; N. 48° 15/, 
W. 51° 00’, height, thirty-six feet; N. 48° 03’, W. 51° 25/, 
height, thirty feet; N. 48° 00’, W. 52° 25/, height, ninety 
feet. At 10 a. m. passed Cape Race and observed three ice- 
bergs about sixty feet high. The s. s. “ Grecian,” in N. 52° 
30’, W. 52° 40’, passed three large icebergs and observed 
others to the westward as far as Belle Isle Strait. 

2d.—The s. 8. “ Ontario,” in N. 52° 9’, W. 52° 27’, passed 
a large iceberg and several large bergs from twenty to 
thirty miles east of Belle Isle; passed many bergs in the 
Strait of Belle Isle; passed two bergs twenty-five miles west 
of Point Amour. The s. s. “‘Croma,” on the 2d and 3d, in N. 
49° 51’, W. 48° 34, to N. 46° 18’, W. 53° 35/, passed numer. 
ous large icebergs, and in the vicinity of Cape Race passed a 
great number of bergs. 


high. The bark “ Fluorine,” in N. 50° 06’, W. 50° 20’, and 


N. 49° 45’, W. 50° 19’, passed icebergs, one in each position. 
The s. s. ** British Crown,” in N. 48° 20’, W. 46° 35’, passed a 


medium sized iceberg. 

12th.—The s. s. “ Wieland,” in N. 43° 12’, W. 48° 53’, passed 
an iceberg, and in N. 42° 59’, W. 49° 18’, saw a large berg 
about two hundred feet high. The s.s.‘* Buenos Ayrean” 
passed a number of icebergs both outside and coming through 
the straits; had twelve hours delay. The bark “ Norcross,’’ 
in N. 45° 52’, W. 34° 30’, passed a small iceberg and some 
field ice. The s.s. “ British Crown,” in N. 46° 48’, W. 52° 
28’, at 2.50 p. m. passed a medium sized iceberg, and at 7.10 
p. m., in N, 46° 27’, W. 53° 23/, passed another berg. The 
bark “ Fluorine,” in N. 49° 15’, W. 50° 00’, saw an iceberg. 

13th,—The s. s. “‘ Circassian ” passed thirty-eight icebergs 
outside of, and two in, the Strait of Belle Isle, some of mon- 
strous size. The bark “ Nova Scotia,” in N. 46° 12’, W. 54° 
00’, passed two medium sized icebergs. The s. s. “* Monte 
Rosa,” in N. 49° 50’, W. 46° 20’, passed an iceberg. . 

14th.—The s. s. ‘* Portia,” at New York, reported having 
seen large quantities of ice on the Newfoundland coast, large 
icebergs breaking up. The s. s. ‘“* Monte Rosa,” in N. 47° 2/, 
W. 51° 0’, passed an iceberg; also passed several bergs near 
the coast between Saint John’s and Cape Race, and one large 
berg twenty miles west-by-south of Cape Race. 

15th.—The s. s. ‘‘ Austrian,” in N. 47° 05/, W. 45° 23’, at 
11.30 p. m. passed a large iceberg. Thes. s. ‘‘ Trave,” in 
N. 43° 49’, W. 50° 08’, passed an iceberg. 

16th.—The s. s. ** Caspian ” encountered considerable fog in 
the vicinity of the Banks, and passed a number of icebergs, 
several of them grounded. 

17th.—The s. s. “St. Laurent,” in N. 48° 22’, W. 48° 07’, at 
1.30 a.m. passed near an iceberg; temperature of the air 50°.8, 
of the water 44°.6., 

18th.—The s. s. “ Iran,’’ on the southeast edge of the Banks, 
passed a small iceberg. The s. s. ‘‘ Austrian,” in N. 46°, W. 
48°, passed a large iceberg two or three hundred feet high. 
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19th.—The s. s. Critie,” i in “49° 48, w. 46° 10’, 

a large iceberg. 
23d.—The s. s. “ Montreal,” in N. 52° 42’, W. 52° 00’, passed 

the first iceberg; several more in sight to the westward ; also 
saw bergs at intervals until through the Strait of Belle Isle. 
The s. s. ‘* Buenos Ayrean,” at 6.20 a. m., Point Amour two 
miles abeam, till 11. 45 p. m., in N. 52° 30’, W. 51° 38’, passed 
several large icebergs. 

24th.—The s. s. “‘ Mathew Bedlington,” in N. 48° 37’, W. 49° | 
12’, at 4 p. m. passed an iceberg. 

25th. —The s. s. ‘‘ Mathew Bedlington ” at 7.45 p. m. passed 
an iceberg near Cape Race, bearing northeast fifteen miles. 

28th.—The s. s. ‘* La Bourgogne,” in N. 43° 21’, W. 53° 27, | 
passed an iceberg. 

3lst.—The s. s. “Durham City,’’ in N. 49° 48’, W. 46° 20/, 
at 6 p. m. passed two icebergs; estimated height two hundred 
and fifty feet; length one thousand feet. The s. s. “Jan 
Breydel,” in N. 43° 30’, W. 51° 36’, at 10.30 a. m. passed two 
icebergs, one of moderate size, the other of enormous dimen- 
sions, being about one hundred and fifty feet above sea sur- 
face, each bearing about north to south, and two miles apart. 
Temperature of the air when passing 62°.5, of the water 63°. | 


SIGNAL SERVICE AGENCIES. | 


Signal Service agencies have been established in the Mari- 
time Exchange buildings at New York City and Philadelphia, 
and in the Custom-House, Boston, where the necessary blanks | 
and other information will be furnished to ship-masters. 

In pursuance of the arrangements made with the Meteoro- | 
logical Office of London, England, there were cabled to that. 
office from New York during July, 1886, six reports con: | 
cerning storms and icebergs encountered by vessels in the At- 
lantic west of the forty-fifth meridian ; three messages were 
sent from Boston. 


TEMPERATURE OF THE AIR. 
[Expressed in degrees, Fahrenheit. } 

The distribution of mean temperature over the United States | 
and Canada for July, 1886, is exhibited on chart ii by the 
dotted isothermal lines; and in the table of miscellaneous data 
are given the monthly mean temperatures, with the departures | 
from the normal, for the various stations of the Signal Service. 
On chart iv the departures from the normal temperature are 
illustrated by lines connecting stations of normal or equal | 
abnormal values. 

The mean temperature for the month is quite abnormal, 
large excesses occurring in some districts and deficiencies in| 
others. Large excesses occur in Montana, Idaho, Wyoming, 
and Dakota, the mean temperatures for these territories rang- 
ing from 4° to 9° above the normal. All stations in the Rocky | 
Mountain region, the Missouri Valley, Pacific coast, and nearly 
all stations in that portion of the country lying west of the 
Mississippi River, are above the normal, southern Texas and 
southern California being exceptions. The mean temperature 
of the country east of the Mississippi River is below the nor- 
mal, the largest deficiencies occurring in the southern districts, 
where the mean temperature for the month is about 3° colder 
than the average July. 

The following are some of the most marked departures from 
the normal temperature at Signal Service stations : 


Below normal. 


Above normal. 


Fort Maginnis, Montana 9.0 | Augusta, 4.1 
Spokane Falls, 8.8 | Lynchburg, Virginia................. 4.1 
Fort Buford, Dakota . 87 Baltimore, Maryland ........ 
Fort Shaw, Montana .. 4.0 
Deadwood, Washington City ......... 3. 

Fort Benton, 6.6 | Erie, Pennsylvania 33 
Bismarck, Dakota .. 6.0 || 3-7 
Saint Vincent, Minnesota .. 5.9 Chattanooga, Tennessee 3.6 


RANGES OF TEMPERATURE. 
The monthly, and the greatest and least daily, ranges of | 
2 


temperature, are given in the table of miscellaneous meteoro- 


logical data. 


The following are some of the greatest and least monthly 
ranges at Signal Service stations: 


Greatest. 


Poplar River, Montana 
Boisé City, Idaho............ 
Fort Shaw, Montana ...... _— 
Fort Berton, Montana 


Fort Assinaboine, Montana................. 61. 
Winnemucca, 60. 
| Helena, 60.0 


| Fort Custer, Montana ............... 


Least. 


Cape Hatteras, North Carolina 
Cedar Keys, Florida 
Smithville, North Carolina ..... 
Pike's Peak, 
New Orleans, Louisiana 
Brownsville, Texas ........ . 


|Table of | comparative 1 maximum and minimum temperatures for July. 


For 1886. Since establishment of station. 
Max. | Min. | Max. Year. Min Year 
Alabama 92.7 | 64.8 | 101.0 1883 63.8 1882 
DO cum . Montgomery ......... 95.0} 65.3 | 106.9 1881 60.8 1882 
Arizona .. . Prescott. —_—_ 50.9 | 103.0 1878 41.0 1879 
Apac he... | 100,2 54.3 | 102.5 1881 42.0 1879 
| Arkansas .......0.000 Fort Smith............ 102.6 | 62.2 | 104.5 1884 61.0 1882 
BROOK | 93.8 | 66.0 | 101.3 1884 61.0 1882 
| 977.8) 49.7 1881, 1884 | 49.0 | 1874, 188, 
San Diego. -| 81.2| §7.0 +0 1877 | 53.7 1884 
96.3 | | 102.3 1874 42.0 1873 
Pike’s Peak........... 57.1 35.0 64.0 1879 18.0 1876 
| Connecticut... ........ New Haven 90.3 | $1.2 | 95.0 1876 §0.3 1885, 
New London ...... .| 88.0] 54.3 93.0 1876,1878 51.0 1879 
Fort Buford...........; 105.9 | 49.7 | 104.0 1881 37-5 1884 
Do 102.7 | §6.2 | 103.0 1883 44.0 1897 
Delaware ................ Del. Break 91.0 1880 59.0 1882 
District of Columbia Washington City...) 91.2 | 60.2 | 102.0 1879 54.1 1885 
| Florida Jacksonville ......... 93-7 | 70.2 | 104.0 1879 08.0 | 1877, 1879 
99-5 | 972.0 | 97.0 1880 72.7 1883 
Atlanta .. 92.8 | 57.8) 97.5 1881 57.8 1882 
Do .. Savannah 92.0 | 09.0 | 105.0 1879 65.4 1879 
Idaho .. Boisé City | 106.9 | 44.3 | 106.0 1877 | 41.0 1880 
Do .. . Lewiston. 1882 48.0 | '80,"81,’R2 
Illinois... . Cairo 92.9 62.0) 99.0 1874,188t 60.0 1883 
Do .. . Chicago... 04.5 55.1 99.0 1874 50.0 1873 
een Indianapolis . 94.8 §0.9 | 101.0 1881 47.5 1885 
Indian 105.0 | 67.0 | 105.0 1881 56.0 1885 
lowa .. 100.4 +t | 1874 50.4 1882 
Do. 97.5 100.0 1874 56.0 | 73,'80,'83 
Kaneas ..................... Dodge C ity. 100.2 | 62.0 108.0 1876 | 50.0 | 187> 
100.2 | 59-5 | 104.0 1874 | 1882 
| Kentucky Louisville ...... ......| 96.7 | 58.3 | 102.0 1874 54.0 1885, 
Louisiana ................ New Orleans ......... 92.9 | 70. 96.0 1877. 69.8 1882 
100.4 ©5.9 | 107.0 1875 64.0 | 
Eastport | 87.4 | 48.1 | 86.0 1873, 1880 | 45.0 | 1882, 1884 
Do | 94.2! 48.5 | 97.0 1876 | 51.0 | 1876, 1889 
Maryland ................. Baltimore ...... ..... 92.2 | 58.9) 99.0 56.0 1885 
Massachusetts.......... Boston 95.4 54.5 1880 46.0 1874 
Detroit 92.0 53.3 | 100.0 1878 | 50.0 | 1873, 1883 
Do .. Alpena.. 98.2 | 43.0) 97.0 1876 44.1 1885 
| Minnesota 94.0| 99.0 1883 46.0 1875 
Do Saint Paul ............/ 94.0 100.0 1883. 46.0 1873 
Mississippi Vicksburg ..... 96.1 | 65. 100.0 1878,1881 62.0 1881 
Missouri . Saint Louis, 96.1 | 62.7 | 104.0 1881 57.0 1876 
Montana Fort Benton 110.8 | 49.1 | 107.0 1881 37.0 1874 
Do Helena..... 103.1 | 43-1 | 98.0 | 38.0 | 1880 
Nebraska . North Platt 102.4 | 50.3 | 107.0 1877 | 45.0 | 1877, 1882 
Do .. Omaha ....... 100.0 | §9.2/ 1 5.0 187 51.0 187 
Nevada Winnemucca ......... 100.2 39.4 | 104.0 1877 37.0 | 1877, 18 4 
New Hampshire ...... Mount Washington 47.0 | 28.5 72.0 1881 | 27.0 1883 
New Jersey............. Atlantic City........ 86.1 | 58.3 99.0 1880 | 53.0 1880 
TO cesccccssecctoccenes Sandy Hook........... 93.0 | 61.4 | 100.0 1876 | §0.0 | 1880 
New Mexico ............ 93.0, 55.0) 95.5 1878 | 46.0 | 1872, 1880 
New 86.7 | 51.3 90.0 1878 | 47-5 | 1876 
New York City...... 90.5 | 99.0 1876 56.2 | 1885 
North Charlotte .............. 93.7 59.9 | 101.0 1879 56.1 | 1885 
Do ... « Wilmington........... 04.5 | 66.0 103.0 1879 | 62.0 1881 
Ohio. .... CIMCIBRAS 000000 94.7 | 60.0 | 103.5 | 1881 | 53.0 | 1885 
92.0 | 51.1 | 96.0 | 1878 | 49.6 | 1883 
Oregon eee Portland ...... 93.9 | 50-4 | 99.0 1885 40.0 | 1875, 1880 
100.0 | 44.5 | 100.8 1885 40.0 | 1879 
Pennsylvania .. . Pittsburg............. 95.8 | 53-5 | 102.7 | 1881 | §0.0 | 1885 
DO ..ccccscee- . Philadelphia ......... | 93.8 | 59-3 | 100.0 | 1876 | 56.0 | 1883 
Rhode Isiand .......... Block Island .........| 7-7 | 87.8 1885 §5.0 | 1883 
South Carolina Charleston ............ 92.1 | a7 104.0 1879 66.0 1885 
Tennessee, .... . Knoxville ... 94.4 | 57-2 | 100.0 1879 §2.2 1885 
Do . Nashville. 96.0 | 56.7 | 101.2 1881 56.3 | 1882 
Texas .. Fort Davis 101.7 | 55.3 | 110.0 1881 | 53-0 | 1881 
Do Galveston 92.5 67.9 | 97.0 1875 | 9.0 | 1880 
Utah ... Salt Lake Ci 98.6 | 51.4) 99.7 1885 | 45.0 1880 
Virgini Lynchburg .... | 94.6 | 60.6 | 101.8 1881 54.4 | 1885 
Do ... Norfolk ....... | 2 | 64.0 | 102.5 1876 59.4 | 1885 
Washington Ter Olympia | 868 | 45.1 | 97.0 1885 | 40.0 1882 
Wisconsin La Crosse .. | 95.5 | 56.7 | 101.0 1874 | §2.0 | 1880, 1883 
Do Milwaukee 97.5 | 49.7 95.0 "71,"74,78| 50.0 1875, 1876, 
1880, = 
Wyoming ...... Cheyenne 2 | 46.4 100.5 1881 37.6 | 


DEVIATIONS FROM NORMAL TEMPERATURES. 


In the table below are given, for certain stations, as re- 
ported by voluntary observers, the normal temperatures for 


2 
° ° 
17.8 
19.6 
21.6 
61.7 22.1 
22.1 
22.3 
22. 
| 
os 


154 MONTHLY 


WEATHER REVIEW. 


JULY, 1886. 


July for a series of years, the mean temperature for July, 
1886, and the departures from the normal : 


ing the last eight years occurred in 1879, 1884, and 1886, 105°.0; the lowest 
during the same period occurred in 1882, 51°.0. 

Maine.—Cornish, York county: the highest July mean temperature during 
the past twenty-seven years was 72°.8, in 1868; the lowest mean for the same 
time was 64°.4, in 1879. 

Maryland.—Fallston, Harford county: during the past twelve years the 
warmest July occurred in 1872, mean temperature, 78°.7; the coldest was in 
1884, mean, 71°.0. 

Massachusetts. —W orcester, Worcester county: during the past fifty years 
the extremes of July have been 95°.0, in 1849, and 48°.0, in 1845, 1849, and 
1851. The mean temperature on the coldest day was 54°.7, in 1845 and 
1884; the warmest July day was in 1849, the mean temperature for that day being 
89°.2. The highest July mean temperature during the past fifty years was 
77°.8, in 1854; the lowest mean, 64°.7, in 1884. 

New Jersey.—South Orange, Essex county: the mean temperature for the 
month, 70°.5, is below that of any July during the past sixteen years. 

New York.—Palermo, Oswego county: the highest July mean temperature 
of the past thirty-three years occurred in 1868, 79°.1; the lowegt mean, 62°.1, 
in 1860; the highest temperature in that time, 99°.0, occurred July 14, 1868. 

North Volney, Oswego county: the warmest July during the last nineteen 
years was that of 1868, mean temperature, 76°.2; the coldest, 1884, mean, 
64°.9. 

Ohio.—Westerville, Franklin county: the extremes of temperature in July 
during the past twelve years are 101°.0, in 1881, and 44°.0, in 1885, 

Texas.—New Ulm, Austin county: during the last fifteen years the highest 
July mean oceurred in 1879, 85°.0 ; lowest im 1880, 80°.6. The extremes of 
temperature during that time are 104°.5, in 1886, and 64°.0, in 1877. 

Virginia.—Dale Enterprise, Rockingham county: the warmest July during 
the past six years occurred in 1885, monthly mean, 79°.9; the coldest in 1883, 
monthly mean, 68°.3. 

Variety Mills, Nelson county: the highest | mean temperature during 
the past nine years was 79°.5, in 1878; lowest, 72°.5, in 1882. 


In the following table are given the mean temperatures for 
the several geographical districts, with the normals and depart- 


‘ures, as deduced from Signal Service observations : 


Average temperatures for July. 


Average for July, 
| Signal-Service ob- Comparison 


servations, 
I , wit 
Districts theaverage 
for several 
For 1886 years. 
° 


Station County. ee. - = 
ses 3 
Zz. 
Arkansas ° ° 
Lead 79.8 4 81.7 + 1.9 
(wlifernia 
Bacramento 73.7 20 77-4 + 3.7 
Middlesex .......... 70.7 70.0 — 0.7 
© 70.4 jo 69.7 — 0.7 
Da 
74.2 4 76.8 + 2.6 
LM 
Coles . 77-2 6 80.0 2.1 
Peoria .. 77. 30 80.2 2.4 
Rockford ......... 72.0 13 73-4 1.4 
Sycamore 7°.7 5 71.1 
ludtana 
Lafayette......... 72.8 7 74.0 + 1.2 
. Rash 72.5 7 74.0 + 
Veway . Switeerland .............. 78.7 75.4 —3-3 
Towa 
Monticello +, 72.8 33 75.0 + 2.2 
Kaneas 
Wellington ......... 77-3 8 78.1 0.8 
Yates Centre 77.2 6 79.0 t 1.8 
M 
Bridgeton 68.9 12 6.5 — 2.4 
York 68.5 27 68.3 — 0.2 
Gardiner Kennebec .. 68.6 50 6.4 — 2.2 
®...... .... 67.5 18 67.1 — 0.4 
Maryland 
Fallston Harford 75.0 12 71.5 — 3-5 
Cambridge 71.8 64 79.4 —1.4 
New Bedford *...... | 69.6 74 69.1 — 90.5 
Springfield *...... 73-4 19 73.0 —0.4 
74.3 16 74.7 + 0.4 
Taunton*® 74.9 16 71.8 | — 3.8 
69.5 32 68.0 — 1.8 | 
Neruda | 
Carvon CILY 71.5 7 70.9 — 0.6 | 
New Brunewick. 
Saint © JOWM 60.2 26 60.7 + 0.5 | 
New Hampshire. 
© Merrimac 70.7 18 67.6 I 
Hanover ®....... 68.5" 16 66.9 — 1.6 
New Jersey 
South Orange 73.3 16 70.5 — 2.8 
New York 
Fectory ville Tlega 67.9 5 67.8 — 
North .. 69.5 19 67.3 — 2.2 | 
Palermo . Owwego.. 69.2 33 65.7 — 3.5 | 
Platteburg Barracks........ 70.0 17 69.1 — 0.9 
Ohio 
Westerville Prank lin, 72.0 12 70.6 — 1.4 
Pennayleanta. 
Sowth (nrolina, 
Stateburg «| 79.3 6) 77.5 — 1.8 
erase 
82.7 15 83.4 + 0.7 
Vermont | 
Newport ® ... 69.0 12 — 1.2 
Virginia 
Bird's Nest 79.2 18 | 79.8 0.6 
Dale Enterprise 75.1 6 77.1 t 2.0 
Variety Mille 75.6 9 — 2.7 
Wytheville | WY 72.2 22 70.6 — 1.6 
Wet Virginia | 
69.7 68.2 — 1.5 


* From the “ Bulletin of the New England Meteorological Society.” 


The following notes, in connection with this subject, are fur- 
nished by voluntary observers : 


Indiana.— Logansport, Cass county: the highest temperature that has oc- 
curred in any July , ae the past thirty-one years was 106°.0, in 1874; the 
lowest, 46°.0, in 18638. 

Vevay, Switzerland county: the highest temperature that has occurred in 
any July during the past twenty-one years was 102°.0, in 1881; lowest, 54°.0, 
in 1876 and 1884, 

lowa.—Monticello, Jones county: the highest July temperature that has 
occurred during the past thirty-three years was 101°.0, in 1870; the lowest, 
48°.0, in 1868. The highest July mean temperature during the same time 
was 80°.2. in 1868; the lowest, 63°.2, in 1863. 

Kansas.— Wellington, Sumner county: the highest July temperature dur- 


Upper Mississippi Valley 
Middle slope .............. eco 
Southern slope 
Middle platean .... 
Northern plateau .......... 
North Pacific coast region 
Middle Pacific coast region.. 
South Pacific coast region 
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FROSTS. 


Frosts occurred in the various states and territories during 
the month on the following dates: 

Maine.— Cornish, 12th. 

Nevada.—Carson City, Ist, 2d, 5th. 

New Hampshire.—Mount Washington, 13th, 25th. 

New York.—Humphrey, 11th; Factoryville, 12th. 

Oregon.—Fort Klamath, 1st, 6th, 7th, 8th, 26th. 

Pennsylvania.—Dy berry, 12th, 24th; Wellsborough, 12th, 
23d. 

Vermont.—Strafford, 12th. 

Portland, Maine: on the 12th a damaging frost occurred in 
the valley of the Saco River. 

Marquette, Michigan: on the 17th a heavy frost occurred in 
the vicinity of this place, doing serious injury to the potato 
crop. 
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PRECIPITATION. Table of excessive and greatest monthly precipitation—Continued. 
[ Expressed in inches and hundredths. } 

Th Specially heavy. argest Specially heavy. Largest 

e distribution of rainfall over the United States and ‘ “*| monthly. ** monthly, 
Canada for June, 1886, as determined from the reports of about | 
seven hundred stations, is exhibited on chart iii. 
The precipitation of July, like that of June, is very unequally = 
distributed and the areas of excesses and deficiencies nearly Washington ity 15 | 3.62 6.30 
coincide with those of the latter month. The rainfall of the} wth | 
. | Distrib’g Res’ *voir| 2,3 | 2.72 8.40  Belmont............. 15,16 2.00 . 
month is very small in the valleys of the Mississippi, Missouri, Do... | 2620 15, 16 2.50 
and Ohio rivers, especially large deficiencies occurring in Iowa, | 2.72 8.12 New 
Illinois, Missouri, Nebraska, and Indiana, producing in those Vineland.......... T4y 16 2.80 6.47 
states very severe droughts, as will be seen by reference to the| 228 
matter under the heading of “ Drought” in this REVIEW. In| Fork. 
New England, New York, Pennsylvania, the Lake region, Texas, 17) 18 4-40 16 2:18 
New Mexico, and Arizona, the rainfall is also below the normal. | 

The area over which an excess of rainfall occurs is compara- DO 19) 20 | 2420 Wilmington 1 4.41 
tively small, comprising in the East, Maryland, the South At- | 2073 | ages | 9.08 
lantie states, Florida and the southern part of the east Gulf) | Weldon “4,5 7490 

states; in the West, the Pacific coast region. “| 28, 24,25 | $008 Mow River niet. Mo | 

The following are some of the most marked departures from | 
the normal precipitation at Service stations : | |- 2187 
oO 16,17 | 2.05 3-34 

Cedar Keys . ....... 
Above normal. Below normal, | 8 sep 
Merritt's Island... 18, 19 | 2.22 Lenoir ...... 4.21 
23, 24 2.97 .. — Salisbury.......c 1 2.49 -57 
Inches. || Lincolnton ........ 2.95 | 8.5 

Wlimington, North Carolina.............. 14.91 Omaha, Nebraska......... Sanford .......... 2.16 10,21 365 
Jacksonville, Florida 9.58 | Fort Supply, Indian Territory... 5.18 Pensacola 2.06 8.85 DO | 
Washington City ....... Co eS 6.40 || Leavenworth, Kaneas ..................... 4.53 | Live Oak... 2.22 7-52 | Hatteras ............ I 4.04 7-57 
Smithville, North Carolina ............... 6.28 || Dubuque, 4.49 | Fort St. AUgUstine 6.87 | Chapel Hil! ........ 1,2 3-15 7.48 
Sanford, _ harap wonrecccoees 5.46 | Des Moines, Iowa... 4.09 | Key West 6.72 | Lumberton ........ I 3.18 7-09 
Baltimore, Maryland - 3.76 || Keokuk, Iowa........ 3.86 Fernandina ......... 6.72 | Goldsborough......| 5,6 | 2.33 6.91 
Augusta, Georgia a 3.13 | Saint Louis, Missouri 3-59 Georgia. | || New-Berne.. ...... I 2.00 6.66 
Cedar Keys, Florid . 3.12 | La Crosse, Wisconsin 3.52 Thomaeville......... 2.29 12.71 || Raleigh | | coe 

ainbridge........... 4.95 Ohio. 

In the following table are shown, for the several geographi- | Quitmanc.......... 6.75 
cal districts, the normal precipitation for July; the average | sary. | 
for July, 1886, and the excess or deficiency as compared with be 8.73 ns | oe pesenan 

. | 2.35 8.63 Oregon, 
Aver ect: itation Ji 2.48 8.63 Mount Angel 8 2.50 ree 
Augusta. I | 2.26 | 7.51 West Chester.. 6.31 
| Signal-Service ob- Comparison of Alapaha ...... 23, 24 | 2.25 7.16 Germantown . 10 | 2.00 
servations. July 1886, Savannah ..........+- 22, 23 | 2-27 | 7.02 Wellsborough ... 
Districts. with theaver. 6.99 | South Carolina. 
age for several Columbus ............ 6.54 Kingston............ | 3.39 | 8.70 
For sev- Millem.......... cesses I, 2 | 2.07 6.11 || Aiken......... 1 2.30 8.40 
For 1886,| Years. 
eral years. Toccoa .. 15 | 2.03 6.08 DO TI 2435 
| Camak . 1 | 2.13 Hardeeville ........ 2. | .40 
— Point........ 1 | 2.40 |. || Blackville 
i ashington......... I | 2.30 | 22, 2 
South Atlantic States ............ ....... -65 | 8. 
. ‘5-21 Kansas. I 2.2 
4.37 | 4.24 —0.63 | Fort Hays 23 | 3.88 3 
Ohio Valley .............. | 3.20 "tl aml 
Lower lake region .. 3.75 2.09 —1.66 be 
Upper lake region... 3.30 1.42 24 2.04 . 2,35. 
Extreme north west...... 3.14 2.64 —o.50 23, 24 | 3-75 } | 
Upper Mississippi Valley ............ ..... 4.16 0.78 —3.38 — vet yg 39, 31 | 2.90 Allendale....... ences 8 2,00. 
Middle slope. Amité City.......... 12 | 3-00 8.22 Kirkwood........... I 2.30 
Southern 3-30 | 1,06 6, 7 | 2.09 | 6.08 | Spartanburg ...... They 
° 2.24 DO 21, 22,2 -03 8 2.6 
23 | 3.03 3 
hern platean 2.16 0.74 
Middle plates... 1.42 Alexandria........... Comfort 7,8 3.00 
| 3 —0,.05 Maryland. | Tennessee | 
n platean..... 0.55 0. —0.44 | Fall i 
North Pacific coast region. 0.68 | 1,22 10.03 || Greeneville ......... 1, 2,3 | 6.82 | 9-38 
South Pacific const 0.07 0.09 Fort MeMeary 3 Memphis............ 25, 4.54 
eras, 
Table of excessive and greatest monthly precipitation Sor July, 1886. 23 
a | t assachu | 
| Specially heavy. monthly, Specially heavy. monthly. 26,27 2.15 
Station. Station. — | Princeton Virginia. 
| pate. | Amt.| Amount. Date. | Amt.| Amount. | Westborougit 
Michigan, University of Va. 1,2/3.82/ 8.34 
Detroit. Rappaha nnoc k 
labama. Alabama—Con, Minnesota. Station...... ..... 13, 14 2.67 | 7.10 
Evergreen a | Pine Apple ......... | 25 | 2.00 Moorhead ............ | 6.80 
DO | Greensborough ... 21 | 2.07 Mississippi. | Wytheville 6.65 
vergreen b .. 7. | Lineville 1 | 2.50 Macon ..... SF | Washington Ter, ped 
6.04 | west Las Animas| 24, 25 | 6 Missouri. West Virginia, 
obile 6.59 ’ 3- Carthage 24 | 7.21 10.28 Parker's Ridge ... 
Mt. Vernon 6.50 | Connecticut. Pierce 24,25 8.00 8.40 
Fort Deposit ... II 2.95 6.49 | Hartford............ | 
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DEVIATIONS FROM AVERAGE PRECIPITATION. 


The following table shows, for certain stations, as reporte I Uinois.—Anna, Union county: the greatest July rainfall. during the _ 
by voluntary observers, the average precipitation for the month eleven years was 11.09, in 1875; the least occurred in 1880, when no rain fell. 
of July for a series of years; the precipitation for July, 1886; Riley, McHenry county: the total rainfall for the month is less than that of 


and the departures from the average: 


| California.—Sacramento: the only rainfalls in July during the last twenty 
years were 0.21, in 1876, and 0.063, in 1880. 


any July during the past twenty-five years. 
Indiana.—Logansport, Cass county: the rainfall of July, 1869, 13.10, is 


se. | = fs é greater than that of any July in the last thirty-one years, and that of July, 
ae sei | 1863, 0.96, is less. 
Station. County. | ie 33 ar E | Vevay, Switzerland county: the total rainfall of July, 1874, 9.80, is the 
tis tee a8 | gone and that of July, 1869, 0.90, is the least, that has fallen in any July 
< uring the past twenty-one years. 
— ; F Iowa.—Monticello, Jones county: the greatest July rainfall during the past 
Lead Hit SrGeuses B > Inches. Inches. | thirty-three years was 10.93, in 1883; least, 0.60, in 1874. The total rainfall 
on 5-9! — 4-43 for June and July, 1886, 2.04, is the least that has fallen in those months 
0.01 20 0.00 | — | during the past thirty-three years. 
| Kansas.—Wellington, Sumner county: during the last eight years the great- 
on est July rainfall occurred in 1883, 6.64; least in 1884, 1.89. 
Middletown *........ Middlesex... 4. 2 4.27 Maryland.—Fallston, Harford county: the rainfall of the month, 10.03, is 
now | than that of any July in the past fifteen years; the least July rainfall 
4. 29 4-23 | + 0.17 | in that time occurred in 1881, 1.42. 
AES. aE Day " 7.34 4 1.37 —6.17| New York.—Palermo, Oswego county: during the last thirty-three years 
Hlimots . the largest July rainfall oceurred in 1874, 6.60; the least in 1882, 0.64. 
Peorit........s00e Peoria 0.0. 4.02 jo 0.47 | — 3.55 | twelve years was 9.70, in 1876; least, 1.33, in 1886. 
3-98 s | — 3-15 | Texas.—New Ulm, Austin county: during the past fifteen years the largest 
Indiana. irginia.—Vale Enterprise, hockingham county: during the past six years 
Lafayette TIPPOCANO® 3.56 7 2.14 | — 1.42 the largest July rainfall occurred in 1882, 6.84; the least in 1883, 1.13. 
Loganeport ...... Variety Mills, Nelson county: the largest July precipitation in the past 
Spiceland. ox RAMEE Henry ..... intended tied 4.43 28 3.43 — 1.00 | eight years occurred in 1880, 5.12; least in 1883, 1.68. 
4.30 33 0.63 | — 3.67 
| Snow fell during the month at Pike’s Peak, Colorado, on the 
~ — Sth, 2ist, and 29th; total amount of unmelted snowfall, 2.4 
Lawrenee inches. Snow also fell at Mount Washington, New Hamp- 
Vintes WOOWGOR 4.98 6 — Shire on the 23d, amount, 0.1 inch. 
Maine. | 
Cornish 4.50 7 1.40 | HAIL. 
18 ros —2.16 Saint Paul, Minnesota: a disastrous hail and wind storm 
SEES aya RO ae 3.63 15 10.03 | + 6.40 | passed over Swift and Brown counties on the night of the 
89th. In Swift county about seven thousand acres of grain 
Cambriige | were completely destroyed and many houses badly damaged. 
Frominghaw Numerous trees were blown down and many animals killed. 
Lake Cochituate 35 3.30 At Sleepy Eye, in Brown county, nearly every house in the 
| | town was moved from its foundation by the high wind, and 
New Bedford o.oo Bristol 3.64 73 2.69 | — 0.95 | Crops of all kinds in the surrounding country were badly in- 
jured; wheat being beaten to the ground and corn broken off. 
3.87 a Kankakee, Kankakee county, Illinois: on the night of the 
Williamstown 4.90 19 5.20 +0.30/ 9-10th a very severe hail storm passed over a section of coun- 
try ten miles southwest of this place the hail-stones were 
0.24 1.25 | + 1.04 | large and fell over an extensive area of country in which crops 
Balint 3.98 26 2.79 — 1.19; Were almost completely destroyed. Corn, six feet high, was 
pew Ecamgenive broken off close to the ground, grass and oats were cut or 
Hanover beaten to the ground. All the windows on the north side of 
New dev . af 
Factory ville. sss 2.77 5 5.43 | + 2.66 | 11 lt fed d id bl d 
| 3 — 1.37 | houses and barns were unroofed and considerable damage 
Platteburg 3.26 17 3-77 + °.5!| was done to fencing. 
4.32 “4 —40: Dixon, Lee county, Illinois: a severe thunder-storm, accom- 
~~ 4.96 1633 | — 3-93 | panied by heavy hail, passed through this county on the night 
Dy 4.88) 2.84 | of the 11-12th. Great damage was done to crops of all kinds, 
4.09 20 4.78 t 0.69 especially to fruit. 
Beate 3.30 6 4.76, Wabash, Wabash county, Indiana: an extensive and dam- 
Now Vim. a om 4:33) 15 2.10 | — 2.23| aging rain and hail storm visited this place and the adjoining 
country on the afternoon of the 12th. Fruit trees were 
Newport ... 4.32 12 | + 0.28 | Stripped of leaves and fruit by hail, and fences were blown 
| down. The hail fell to the depth of several inches, and did 
ot | + 1.63,;Corn and oats. The storm was about three miles wide and 
4.05 22 | .65 2.60 travelled toward the southeast. 
0.39 | 3) | 1.05) Cleveland, Ohio: a heavy rain storm visited this city on the 
Randolph | to 4.82 | — 2.2, | 13th and would have been of great value to crops and other 
W eccvren ‘vegetation except for the accompanying hail, which fell with 
Madison 4-55 ge 0.79 | — 3.76) great foree for ten minutes The hail-etones were very large 


From the “Bulletin of the New England Meteorological Society.” 


some being reported three inches long, and did considerable 


The following notes, in connection with this subject, are fur-| damage to gardens in the suburbs. All over the northern part 


nished by voluntary observers : 


of the state the storm was of unusual severity, and reports 


. 
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Report of hail storms for the month of July, 1886, , by Lieut. J. P. Finley, Signal Corps, U. S. Army, Assistant. 
= j = 
= | a | Po os am =F 
| | 
| Miles. Miles | Mites 

houses. | Paul 

Minnesota. | | houses. 

Scranton and South Abing- 7 Be ances 30 4 Green heavy) Large wal-| Very high...’ Several houses Considerable We W ideman, “New 
ton, Pennsylvania. clouds. nuts, | and barns York Herald,” and 

and crops, | _ “Seranton Republic an.” 

Big Stone City, Millbank, 8 6to730p. I2to20 10 |\Very dark,| Very large... 60 Numerous $200, 000 J. A. Rickert, postmaster 
Wilmot, Corona, and Hart: | m, low-roll- | buildings and | at W ilmot, * Pioneor 
ford, Dakota. ing clouds, | large amount Press," and numerous 

of crops, | lippings. 

Madison, Sleepy Eye, Perry, 8 | 12.30to8p. 1 to4 |...... Various) 7oto80 5 houses, 6 Very great .......... C, Carney, Alex, Harkin, 
Benson, Mankato, West m. sizes. barns,and nu- } | **Moorhead News,” and 
Newton, Hill, and Foster, | merous out- numerous clippings. 
Minnesota, | houses and | 

| large amount 
| | | of crops, | 

Chebanse, Clifton, Ashkum, 9 to5.30p. 10 | 3to7 Dark, low-| Very large.. Hurricane., Numerous Considerable ......... | Numbers W. P. Kirkpatrick, T. J. 
Saybrook, Elwood, Arrow- m, rolling houses and | of various Pursell, “Saybrook Ga- 
smith, and Crescent City, clouds. barns and animals. zette,”’ and numerous 

| Illinois. large amount | clippings. 
| of crops. | 

Richmond, Anderson, Liber- 12 2to7 p. m.. $|%to2 Very dark,| Very large.. 4oto5o Numerous $100, 000 | Fowl and) Ryland Ratliff, J. Co 
ty, Treaty, Wabash, Dun- low-roll-| dwellings, } cattle. land, Jos. Newberg, 
dee, Franklin, Fairview, ing clouds: | barns, and J.B. Ebert, D.O. Frene “ 
Fairmount, Jonesborough, | out-houses, F.M.W right, and 0. L. 
Rich Valley, New Holland, also large Moore, ‘Commercial 
and New Cumberland, In- amount of | Gazette,”’ and “ Chicago 
diana. | crops. | Inter-Ocean.”’ 

Morrow and Centreville, Ohio.) Stall 60 | Several build- $75, 000 | W. Betaon and Com- 

} ings, Crops | mercial Gazette.” 
ruined. | | 
Joliet, Mlinois .......... Large ........ Considerable’ | “Commercial Gazette” and 
| “Chicago Inter-Ocean.”’ 

and Gobleville, Michigan. 

Randolph and Chautauqua, | | Large goose) Several build- $30,000 | Chickens A. Nichols, “Crawford 
New Fork. | | eggs. ings and crops and tur- Journal,” “Commercial 

| | | keys. Gazette,” and clippings. 

Frenchtown, Millbrook, Per- |13, 14 30 M0, | Large ........ Timber, crops, Considerable G.Courenx, H.B Rickard, 
rine, North East, Wilson | 13th, to fences, and | John H, Hamilton, D. 
Mills, Oil City, Jamestown, | 2a. m., | | several build- } Videtto, G. W. Long, F. 
and Pittsburg, Pennsylva- | 14th. ings, | W McCoy, and “Com- 
nia. | mercial Gazette,”’ and 

clippings. 

ville, Smithfield, and | 13th, to 1 church, **Commercial Gazette.” 
Holmes county, Ohio. | 4 4 m., | barns, and 

14th. | crops, | 

Crawford Corners, Shaw's 17 | 2.30 tO 3.30 | Hens’ eggs... Very heavy Fences and Considerable ......... | W. H. Seward, J. M. Beat- 
Landing, and Rundell’s, p.m. | | crops. tie, and L, C, Fleming. 
Pennsylvania. 

Portions of Huron and Sani- 21 | Not given .. ............ 2 barns..,.......... Considerable ......... horse Clipping. 
lac counties, Michigan. | 

Mayville, Grafton, Pembina, 5p.m.,234, @oto60 | 3to8 Hens’ eggs 60 1 dwelling, 1 $500, 000 Sev-| Fowl, and Peter Daly, E. E. Daily, 

} Saint Thomas, Huron, to 3.30 p. | | to tur- ehurch, rf eral, maiming and D, Robertson; post- 
: Saint Andrews, Conway, m., 24th. | keys’ eggs barn, and | farm ani- masters at Portland and 
Blanchard, Portland, and , | large amount mals. Valley Springs, “Pioneer 
Valley Springs, Dakota. | of crops Press,’’ and “ State Jour- 
| | nal,’’ Illinois, and clip- 

| } | | pings 

Hendrum and Warren, Min- (23,24 | 5p. Considerable ......... Pigs and ‘Pioneer Press,’ postmas- 
nesota. to a, m., chickens. ter at Hendrum, and 

24th. | | | clipping. 

nuts. 

Corona, Dakota ................+ ~-| 27 | Not given. 1 | 20rds. | . J. A. Rickert. 

Pittsburg, Pennsylvania........) 27 | MM | | "Large . | Very heavy dwe ling... ‘Considerable ..... Clipping. 

Painted Post, New York........ Large .... ‘I. TODSCCO AN | Consideradle Clipping. 

| } other crops. | 
show great damage to crops omni = the hail wall hens large, and cut down corn and other vegetation, while leaves 


wind, and to buildings from lightning. In Shelby ten build- and branches were stripped from trees. Several structures 

ings were struck, several barns were burned, and dwelling were struck by lightning and two barns were burned. 

houses shattered. | Harrisonburg, Rockingham county, Virginia: a severe hail 
Randolph, Chattaraugus county, New York: a destructive storm passed over this place about noon of the 14th. Hail- 

hail storm occurred here on the afternoon of the 13th, doing stones fell as large as hickory nuts, and did much damage to 

great damage to crops and fruit, and breaking many windows. growing crops. 

The hail fell in large quantities, covering the hills near the Milton, Chittenden county, Vermont: a heavy hail storm 

village with ice. The damage to crops amounted to several occurred ‘in this county on the 18th. At this place it was very 

thousand dollars. destructive to crops. Much damage was done to fruit trees. 
Joilet, Will county, Illinois: a very heavy wind, hail, and) Winchester, Virginia: a destructive hail storm occurred near 

rain storm occurred here on the afternoon of the 13th. The this place on the afternoon of the 18th. The track of the storm 

wind blew a gale, and the ground was completely covered with was about nine miles long and about half a mile wide, within 

hail; the stones were very large and did much damage tocorn. this area vegetation suffered great damage from hail-stones, 
Detroit, Michigan: a severe thunder-storm, accompanied by which were about the size of walnuts. 

hail, passed over this place on the 13th. The hail-stones were Norridgewock, Somerset county, Maine: a heavy hail and 
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wind storm passed over Madison and this place on the 19th. 
The hail-stones were as large as hen’s eggs, and were destruc- 
tive to corn and other crops. 

Sharpsburg, Alleghany county, Pennsylvania: on the 22d, 
at 7.30 p. m., an unusually heavy hail storm occurred at De 
Haven Station, on the Pittsburg and Western Railroad. 

Grafton, Walsh county, Dakota: on the afternoon of the 
24th a disastrous thunder and hail storm passed over this vi- 
cinity. The storm travelled eastward, and from Saint Thomas 
across the Red River into Minnesota, it passed over an area 
five miles in width and thirty in length. Within this space 
hail-stones fell as large as hen’s eggs and were unusually de- 
structive, 


Sleet occurred at Pike’s Peak, Colorado, on the following 
‘dates: 4th to 7th, 12th, 16th, 20th, 2ist, 22d, 25th, 27th, 31st; 
'at Mount Washington, New Hampshire, on the 23d. 

RAIN FROM A CLOUDLESS SKY. 
The observor at Louisville, Kentucky, states that “on the 
(27th, at 12.30 a. m., the unusual phenomenon of rain from a 
‘cloudless sky was observed; light rain fell for ten minutes.” 
TEMPERATURE OF WATER. 


The following table shows the highest and lowest tempera- 


tures of water observed at the several stations; the monthly 
The wheat crop on 250,000 acres is reported to have | ranges of water temperature; the average depth at which the 


been entirely destroyed, leaving many farmers destitute. Sev-| observations were made; and the mean temperature of the 


eral persons were severely injured. 
Saint Vincent, Minnesota: a very heavy thunder-storm, 


accompanied by rain and hail, occurred here on the afternoon | ~ 


of the 24th; serious injary was sustained by all kinds of vege- 
tation, 

Warren, Marshall county, Minnesota: this county was 
visited by a destructive hail-storm on the night of the 24-25th. 
The storm commenced at the town of Argyle, and passed over 
the towns of Middle River, Alma, Toldol, and Comstock. Hail 
as large as hen’s eggs fell for about twenty minutes, destroy- 
ing grain and breaking windows. It is reported that 25,000 
acres of grain were destroyed in the vicinity of Mayville. 

Sharon, Mercer county, Pennsylvania: on the afternoon of 
the 20th a destructive hail storm occurred in this county. 
Corn and other crops were in many places completely ruined. 

Williamsport, Lycoming county, Pennsylvania: on the after- 
noon of the 20th a hail storm of great severity visited the west- 
ern part of this county. Hail fell in great quantities, and 
many of the stones were as large as hen’s eggs. 

Hail was also reported to have fallen in the various states 
and territories on the following dates: 

Arkansas.—Little Rock, 10th. 

Colorado.—Pike’s Peak, 2d, 17th, 19th; Montrose, 12th. 

Connecticut.—New Haven, 18th; Southington, 29th. 

Daketa.— Webster, 24; Bismarck, Fort Totten, and Fort 
Yates, 3d; Fort Meade, 6th. 

Illinois. — Pekin, 9th; Windsor, 9th, 14th; Chicago, 13th. 

Indiana.—Logansport, 12th; Lafayette, 12th, 13th. 

lowa.—Keokuk, 9th; West Union, 12th. 

Kansas.—Salina, 7th; Allison, 18th. 

Kentucky.— Louisville and Frankfort, 14th. 

Maine.— Portland, 19th. 

Massachusetts.— Heath , 26th, 27th; Edgartown and Princeton, 
30th. 

Michigan.— Detroit and Grand Haven, 13th. 

Missouri .—Central College, 13th. 

Montana.— Fort Assinaboine and Helena, 4th. 

Nebraska.—V alentine, 27th; Hay Springs, 30th. 

Nevada.—Carson City, 16th, 19th. 

New Jersey.—Readington, 18th; Sandy Hook, 30th. 

New York.—Penn Yan, 17th; White Plains and Factoryville, 
18th; Ithaca and Menand’s Station, 29th. 

Ohio.—North Lewisburg, 7th; Cincinnati, Yellow Springs 
and Tiffin, 14th; Cleveland, 13th, 14th, 29th; Columbus and 
Garretsville, 17th; Hiram, 17th, 26th. 

Oregon.—Roseburg, 19th. 

Pennsyleania.—Pittsburg, 17th; Wellsborough and East- 
brook, 17th, 26th. 

South Carolina.—Stateburg, 12th, 14th; Spartanburg, 14th. 

Tennessee.—Nashville, 10th; Knoxville, 10th, 14th; Austin, 
13th. 

Utah.—Frisco, 19th. 

Vermont.—Strafford, 18th. 

Virginia.—University of Virginia, 8th, 23d; Dale Enter- 
prise, L4th, 25th; Wytheville, 8th, 14th; Chincoteague, 23d; 
Variety Mills, 27th. 

West Virginia.—Clarksburg, 13th. 

Wisconsin.—Madison, 10th, 11th, 19th. 


air: 
Temperature of water for July, 1886. 


| Temperature | 


at bottom. | Average 
Station. Range. Pn gn ture of the 

tenths, | Sir at 

Max Min, station. 

| 

Atlantic City, New Jersey ...... 77-0 | 69.4 7.6 12.1 72.2 
Augusta, Georgia ............... +O | 70.4 16.4 | 12.9 77-9 
Baltimore, Maryland .......... 78.9 | 72.0 6.9 11.9 74-4 

Block Island, Rhode Island ...........c.0000.seccs e000 66.9 61.4 5-5 9.0 68. 
Boston, Massachusetts... ... ... 68.7 63.1 5.6 21.3 | 
OS) _ | 69.0 7.0 10.3 68.5 
ee 5.0 80.3 5.3 8.0 80.3 
Charleston, South Carolina ...... 85.1 | 80.4 4.7 38.2 79-9 
Chicago, Ilinois................. 67.0 5.7 9.1 71.4 
Chincoteague, 8 72.0 12.1 3-5 74.5 
75.0 14.0 69.9 
Detroit, Michigan 72.9 | 67.3) 5.1 | 26.6 71.0 
Duluth, Minnesota 89.4 13.1 | 9.6 06.1 
ves 51.3 46. 4.7 16.7 60.8 
Rocamabe, Michigan | | $7.3 9.4 18.2 65. 
Grand Haven, Michigan ..... 7405 | 61.0 13.5 19.0 65.9 
Jacksonville, Florida ................. 85.7 | 81.0 4-7 18.0 80.9 
89.5 82.7 6.8 18.6 85.7 
Mackinaw City, Michigan ....... .......ccccccsessecseess, 67.5 | 61.3 | 6.2 | 10.0 64.5 
Macon, Fort, North Carolina ..............cc0sscscee, 85.9 | 74.4 11.5 11.9 78.9 
Marquette, Michigan 64.3 | as 18.1 12.0 64.1 
84.5 | 79.1 5.4 17.7 78.6 
New Haven, Connecticut..... -| 76.5| 67.0 5 16.6 70.1 
New London, Connecticut .. | 70-3 62.0 33 13.4 70.2 
| 86.5) 1.3 5.2 17-5 +2 
a 60.9 6.3 16.9 66.5 
75-4 9.0 54.0 67.4 
| 71.5) 11.4 71.0 
Sandy Hook, New Jersey .... 75.0 | 66.9 ~ 13.6 72.7 
San Francisco, California 62.2 55. 6.4 37.1 
Savannah, Georgia.............. | 76.2 
Smithville, North 84. | 76.2 -6 | 10. 79-5 
Toledo, Ohio | 72.1 5-8 13.5 71-4 
Wilmington, North Carolina................c000.....000+ | 82.9) 76.1 6.8 | 10.3 78. 


* Observations temporarily suspended. 
WINDS. 


The most frequent directions of the wind during July, 1886, 
are shown on chart ii by the arrows flying with the wind; they 
are also given in the table of miscellaneous meteorological 
data. In the Gulf States and Florida the prevailing direc- 
tion of the wind is from the south; in the south Atlantic 
states from the southwest. In all other districts it is variable. 

HIGH WINDS. 
[Jn miles per hour.] 

Wind-velocities of fifty or more miles per hour were recorded 
during the month, as follows: 

Mount Washington, New Hampshire, 70, w., 6th; 82, w., 7th; 
64, nw., 8th; 59, nw., 10th; 66, w., llth; 70, w. 12th; 55, se., 
14th; 65, se., 15th; 84, sw., 16th; 59, w., 19th; 59, w., 20th; 
59, nw., 22d; 58, nw., 23d; 65, nw., 24th; 50, nw., 27th; 50, 
w., 29th; 62, w., 30th. 

Pike’s Peak, Colorado, 61, w., 1st. 

Nashville, Tennessee, 75, nw., 10th. 

Key West, Florida, 52, sw., 18th. 

Fort Elliott, Texas, 64, nw., 19th. 

Fort Assinaboine, Montana, 59, w., 26th. 


Sandy Hook, New Jersey, 72, nw., 30th. 


SLEET. 
a 
j 
; 
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LOCAL STORMS AND TORNADOES. 
Chart number vii gives isobars, isotherms, and wind-direc- 


tions for 1¢ p. m., July 13, 1886. This chart is given in order | 


to show the above elements a few hours before the occurrence 
of a tornado at Barnesville, Ohio, and destructive storms at 
Newark, Shelby, Steubenville, New Alexandria, Mingo June- 
tion, Smithfield, and Wooster, Ohio; Mercer, Millbrook, Corry, 
and Carlton, Pennsylvania; Chautauqua Lake and Randolph, 
New York, besides heavy thunder and hail storms through 
Ohio, western Pennsylvania, and New York. The severest 


pert of this storm action passed Cincinnati, Ohio, at 1.10 a. m.; | 


Columbus, Ohio, at 2.20 a. m.; and Pittsburg, Pennsylvania, 
at 4.15 a.m. The low area accompanying had a velocity of 
about thirty-two miles per hour. These storms were some 
twelve hours earlier than the destructive storms in Virginia, 
for which chart viii has been prepared. 


Fort Yates, Dakota: between 6.40 and 8.30 p. m. of the 3d 
a heavy thunder-storm, accompanied by destructive hail and 
high wind, passed over this place. The hail-stones were very 
irregular in shape and varied in size from a pea to a walnut; 


Champaign considerable damage was done to crops, one house 
was burned by lightning and several were unroofed by the 
high wind. At Clinton the National Bank block was badly 
damaged, and trees and telegraph poles blown down. Owing 
to the intensity of the atmospheric electricity, telegraph wires 
were temporarily rendered useless. At Bloomington the storm 
-assumed the characteristics of a tornado; a funnel-shaped 
black cloud appeared in the northwest about 7 p. m. and shortly 
|after passed over the city, but beyond blowing down trees and 
sigus little damage was done. 

Nashville, Tennessee: a very severe gale and thunder-storm 
| visited this city on the 10th. Between noon and 12.10 p.m. 
| the wind blew at the rate of seventy-five miles an hour. Hun- 
‘dreds of trees were blown down and many houses were un- 
roofed. Lightning struck and ignited three stables, which 
| were destroyed. 

Savannah, Georgia: a tornado occurred in Oothcaloga Val- 
ley, Gordon county, on the 10th. The storm did considerable 
damage to crops and trees. 

Baltimore, Maryland: at 7.15 p. m. of the 15th a well- 

‘defined tornado, having a width of about fifty yards, but of 


they fell to a uniform depth of one inch, and with great force, | Slight destructive power, passed over the western part of this 
making indentations in boards, fences, and buildings, and city, blowing down trees and unroofing about fifty houses, 
breaking over a thousand panes of glass. Vegetables in the | entailing a loss of $15,000. The track of the tornado was 


post and Indian agency gardens were completely destroyed, 
as well as considerable wheat in the surrounding country. 
During the storm the wind attained a maximum velocity of 
fifty miles per hour, blowing down trees, fences, and chim- 
neys. The rainfall, 3.33 inches, was heavier than any since 
the establishment of the Signal Service station at this point, | 
causing the Missouri River to rise three feet during the pass- 
age of the storm. The total damage is estimated at $25,000. 

Los Angeles, California: on the 4th a light shower of rain 
began at 1.20 p. m., becoming quite heavy at 1.30 p.m, and | 
continued falling until 2.40 p. m., when it ceased. The) 
amount of precipitation was 0.24 inch. Distant thunder was 
heard between 1.50 and 1.55 p. m., but no lightning was seen. 
The temperature, which was high in the morning, fell during | 
the storm and rose rapidly after, attaining a maximum of 
97°.7. The rain seems to have been local, light sprinkles be- | 
ing reported from neighboring places, and other localities in) 
this section reporting no rain. This rain was the first, except | 
light sprinkles scarcely traceable, that has fallen in July at. 
this place since the Signal Service station was established 
here, and old residents state that they have never known a 
rain storm in July, though rain has fallen in August. On the 
17th a thunder and rain storm occurred in the desert several 
miles southeast of Los Angeles. 

Savannah, Georgia: the observer at this place reports, con- 
cerning a phenomenon which occurred on the 4th, as follows: 

At 2.05 p. m. a very heavy, low, black cloud, from which there was appar- 
ently heavy precipitation, passed north of the station. A funnel-shaped sent" 
extended from the lower edge of the large cloud referred to to apparently mid- 
way between the earth and the base of the large cloud. As the cloud moved 
eastward the inverted cone swung backward and forward, but did not descend 
to the earth. The phenomenon lasted about four minutes. 


Seranton, Pennsylvania: a very severe thunder-storm, ac- 
companied by hail and high wind, occurred here on the after- 
noon of the 7th. The storm began at 6 p. m., and during the | 
succeeding fifteen minutes the wind blew with almost tornado | 
force. Trees in various parts of the city were uprooted, houses 
unroofed, fences blown down, and windows broken. Consider- 
able damage was also incurred by farmers in the surrounding 
country. 

Chicago, Illinois: on the night of the 9-10th an extensive 
thunder-storm occurred in the central and northern parts of 
this state. Considerable damage was done by lightning, and 
much grain destroyed by heavy rain and wind. Lightning 
struck the Ohio and Mississippi Railroad station at Bridgeport 
and burned a quantity of freight and express matter. The sta- 
tions at Sumner and Lawrenceville were also partly destroyed | 
by lightning, which set fire to the switch-boards. Around | 


about two miles in length with a general direction of north 
ten degrees east. Eye witnesses of the phenomenon describe 
it as a black, balloon-shaped cloud, the lower portion having 
the appearance of dense smoke whirling rapidly in a direction 
contrary to the hands of a watch and alternately rising and 
falling. 

San Francisco, California: during the morning of the 16th 
quite a severe thunder-storm occurred here and along the 
coast from Soledad to Vallejo. The thunder and lightning 
were unusually heavy for this place and the rainfall, 0.23 inch, 


'was almost unprecedented, being more than any previous 


record for July since 1849. 

Petersburg, Virginia: on the 18th a very destructive wind 
storm passeil over the upper portion of Lunenburg county. 
In some parts of its course the wind attained the velocity of 
a tornado, large trees were uprooted, many out-houses blown 
down or unroofed, and fences leveled to the ground. The 
storm was quite injurious to crops; corn and tobacco being 
blown down, and much fruit destroyed. 

Garden City, Sequoyah county, Kansas: a severe wind and 
rain storm occurred at Lakin, twenty-two miles west of here, 
at 5 p.m. of the 19th. Twenty houses were demolished and 
ten persons injured. The heavy rain which accompanied the 
storm did much good to crops which had been suffering from 
drought. 

Omaha, Nebraska: a heavy storm of wind, rain, and hail 
occurred in western Nebraska and eastern Wyoming on the 
afternoon of the 19th. Near Pine Bluffs, Wyoming, thirty 
telegraph poles were blown down, several houses unroofed, and 
the Union Pacific Railroad track was badly washed. In Min- 
den, Kearney county, Nebraska, the storm was quite severe, 
one house was struck by lightning, three persons lost their 
lives, and several were injured. 

Topeka, Kansas: during the night of the 18th and morning 
of the 19th heavy rain and high winds prevailed over this 
part of the state. At Nickerson eighteen houses were blown 
down and a number of other buildings unroofed. The rain 
was of much benefit to farmers whose crops had been suffer- 
ing from drought. 

Dodge Centre, Dodge county, Minnesota, was visited by a 
severe thunder-storm and high wind on the afternoon of the 
19th. The damage to crops in Dodge and Olmstead counties 
was considerable. In Chippewa county seven hundred acres 
of wheat were almost completely destroyed by hail. 

Tuscola, Douglas county, linois: about noon of the 20th a 
destructive wind and hail storm occurred in the vicinity of this 
place, leveling crops and orchards to the ground and otherwise 
injuring property. 


ell 
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Report of tornadoes for the month of July, 1886, by Lieut. J. P. Finley, Signal Corps, U. S. Army, Assistant. 
Yards. | 
Dallas, Missouri * | 8 S$30p.m. Funnel Light. E. Matney. 
Sleepy Eye, Minnesota .....0.. @ | 25 |Severalhorses 1 round-house, Great .... “Pioneer Press,”’ Saint Paul, Minue- 
barnaea, chim-| sota. 
| | neys, and out- | 
buildings. 
De Leon and Mooresville, Texas| to tchurch,rechool-| Great........... “Chicago News,” and clippings. 
house, and sev-) 
eral dwellings. | 
Barnesville, 14 2308.m. ne, Funnel GD Several barns, | Great...... ......... D.H. Kemp, Barnesville Republican,” 
| | stables, and) and clippings. 
| | dwellings, 
Lanenburg County, Virginia...) 18 | Not given. PUMME! BO | Many out-houses,| Considerable .... “Saint Louis Globe-Democrat,” 
inair | 
Petereburg, Dakota 23 4.30pP.m. Fuwnel .... BO Few buildings..... 
Great Barrington and Leo-| Not given ........... Funnel ..... 25 | SOVErAl dwellings | Considerable .... “‘ Berkshire Courier” and “ Cincinnati 
minster, Massachusetts. | Enquirer.” 
Fee Allentown, and 3° 10.408.m. Funnel, Many Many 50 |Many animals) Many Considerable ..., “The Washington Post.” 
aughneville, Ohio | 
Wethersfield, Connecticut. .....) 30 @, m...... ne. | Funnel |... “ Hartford Times” and “Saint Louis 
| | Globe- Democrat.” 
Weathersticid, Vermont.......... 30 Notgiven. se. | Feunel BB BERRY $20,000  “ Cincinnati Enquirer.” 


* Tornado in air, with very high wind at surface. 


f Apex touched ground, and electric bolt discharged, burning portion of corn field and plowing path three feet deep in its course. 


[ Two heavy, dark clouds, one in the nw. and the other in ne., driven by a furious wind 


, rapidly approached the city and met near the round-house, and did considerable damage. 


i Mr. Brainard, while watching the clouds as they approached, saw one which had a very peculiar motion, While it kept on horizontally it would drop down to a point and then be 


drawn up, all the time whirling rapidly. 


Philadelphia, Pennsylvania: on the night of the 22-23d a 
storm of wind and rain passed over this city and did consid- 
erable damage, especially in that part south of Reed street. 
Several houses were unroofed and a number of trees blown 
down. 

Huron, Dakota: on the afternoon of the 24th a heavy thun- 
der and hail storm occurred about four miles south of this 
place. Some of the hail-stones were as large as a walnut. 


Hail fell over an area of country two miles wide and two and a 


half long; within this space crops were seriously injured by 
hail and wind. 

Fort Assinaboine, Montana: on the 26th fair weather, with 
brisk winds from the southwest and west, prevailed, except for, 
a short time during the afternoon, when a high westerly gale 


COTTON REGION REPORTS. 


In the following table are given the means of the maximum 
and minimum temperatures and the average rainfall for the 
cotton districts during the month of June. For the purpose of 
comparison, the averages for these districts during the four 
preceding years are also given. The rainfall, as compared with 
the average of four years, is excessive in the districts of Wil- 
mington, Savannah, Augusta, Atlanta, and Montgomery; in 
the remaining districts the rainfall was below the average, 
the deficiencies in the Vicksburg and Memphis districts being 
large. The mean of the maximum temperatures was below 
the average in all districts, except that of Memphis. 

Temperature and rainfall data for the cotton districts, July. 


of fifty-nine miles per hour set in. For a few minutes the | _‘ Rainfall. Temperature, 
wind attained a velocity of nearly seventy miles per hour, | jee | a | Maximum, Minimum. | 
filling the air with sand, and even small gravel, and shaking | ry 5 | Ee oo Extremes 
heavy brick buildings. A large brick storehouse forty-five by | _ Districts. | 
one hundred and fifty-five feet, belonging to the Quartermas- 
ter’s Department, was leveled to the ground. This storm pos- —— 
sessed none of the features of a tornado, but was merely a Est | 3 = | tis 
Columbus, Ohio: the morning of the 30th was cloudy and | | Inch. Inch,| Inch, | © | © e |e] eo e | © |e 
threatening with wind from the south until 1.55 p. m. when | 4-90-20) we 
it suddenly veered to the northwest. At 2 p. m. heavy rain | Charieston...... 6.14 | 9128 | | — | 70.6 70.1) —0.5| 61 
began falling, with a gale of thirty-nine miles per hour from | Wimegion | $3) Ss 
the northwest; the high wind continued until 2.40 p. m., when | 438 | | tog | 45 
it began to subside, rain ceased falling at 3.20 p. m.; total | Vicksburg” 5.63 | 3.00 | = | | 08 | | fis rie 
fall in an bour and twenty minutes, 2.83 inches. The storm | lien wie 
did considerable damage in the city and surrounding country. | Little Rock... 2-58 2.75 | ++ 0.20 | 93.0 91.9 — 1.1 67.9 | 68.9 | + 1.0) 103| 50 
In the city the greatest injury to property was done in the | 3-47) — 9-45 | 98-9 | 98-7 | — 2-2 | 70.7 69.2) — 1.5 | 105) 
the northern and central portions. The Columbus rolling mill NAVIGATION. Deere ee 


was demolished, killing one person and injuring twelve; the 
loas incurred was about 85,000. The Union depot was dam- 
aged to the extent of about $1,000, a part of the roof being 
blown off. Numerous dwellings were unroofed, and cellars in 
all parts of the city were flooded. 

Windsor, Illinois: on the 30th a severe storm passed south 
of this place, doing considerable damage to trees and fences, 


STAGE OF WATER IN RIVERS. 


| Yaa | to the great deficiency of rainfall in the Missouri 
Valley during May, June, and July, the river has been falling 
slowly. On the 18th the steamer ‘“ Rosebud,” drawing less 
water than any boat running on the upper Missouri, arrived at 
the mouth of the Marias River, twelve miles below Fort Benton, 


and blowing down wheat and hay-stacks. 


Montana, and on account of the low water was unable to pro- 
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days later than last year. 
In the following table are shown the danger-points at the 


ceed. On the upper Cumberland navigation closed twelve crops, and, owing to the high water, some were forced to leave 


their homes. 
Wilmington, North Carolina: during a thunder-storm on the 


various river stations; the highest and lowest depths for July, morning of the 15th unusually heavy rainfall occurred be- 


1886, with the dates of oceurrence, and the monthly ranges: 


Heights of rivers above low-water mark, July, 1886. 
[ Expressed in feet and tenths.) 


Highest water. Lowest water. =. 
Stations, 3 "7 
| Date, Height.) Date. (Height. 
a = 
Red River : | 
Shreveport, Louisiana......... 29.9 1 3-3 | gt} —o.r 3.4 
Arkansas River : } 
Fort Smith, Arkansas................00« 22.0 I 5.4 | 24, 25 1.7) 3.7 
Little Rock, Arkansas...................| 23.0 28 7-9 | 34, 25 2.3 5.6 
Missouri River : 
ESS 0 | 24.0 9 21.3 27, 28 19.0 2.3 
Omaha, Nebraska .. 18.0 11 10.9 | 30, 31 8.9 2.0 
Leavenworth, Kansas ... 20.0 13 12.0 | 3°, 3! | 9.1 2.9 
Mississippi River : | 
Saint Paul, Minnesota.................... 14.5 I 5.0 25 | 2.3 2.7 
La Crosse, Wisconsin............+-.+s00 24.0 I 6.2 31 | 3.0 3.2 
16.0 6.1 28 to 31 | 2.8 3-3 
Davenport, Lowa 15.0 1 to6 4-2) joto3r | 1.6 2. 
14.0| 1,4, 5,6 4.4 | 31) 1.8! 2.6 
Saint Louis, Missouri .............. 32.0 I 16.7 31 8.3 8.4 
40.0 I 29.5 31) 11.2 18.3 
Memphis, Tennessee................ 34.0 31} 10.0 13.2 
Vicksburg, Mississippi .......... 41.0 30.3 | 31 | 13.8 16.5 
New Orleans, Louisiana......... 13.0 I 12.0 31 5.0 7.0 
Ohio River: 
Pitteburg, Pennsylvania.............. 22.0} 14, 18, 22 6.2 | 4,5 1.8 4.4 
50.0 3 23.7 | 30, 31 8.4 15.3 
Louisville, Kentucky ...... .......0.0000+ 25.0 1 10.4 29, 30, 31 5.4 5.0 
Cumberland River : 
Nashville, Tennessee ...................... 40.0 2 13.0 | 31 2.9 10.1 
Tennessee River: 
Chattanooga, Tennessee ................. 33.0 10 13.8 30, 31 4.6 9.2 
Monongahela River : 
Pittsburg, Pennsylvania ........ 29.0 14, 18, 22 6.2 4,5 1.8 4-4 
Savannah River : 
Augusta, Georgia ...... ......... 32.0 2 27.8 31 7.7 | 20.2 
Mobile River: 
31 18,8 28 17.0 1.8 
Sacramento River : 
Red Biuff, California .............. 1,4) 2.4 29, 31 2.0 0.4 
Sacramento, California I 13.7 31 10.0 3-7 
Willamette River: 
Colorado River : 
I 19.8 31 16.5| 3.3 
FLOODS. 


Richmond, Virginia: during the 1st and 2d very heavy and 
continuous rain fell in this section of the state, causing freshets 
in rivers and smaller streams. The James River at this point 
was above high-water mark, and all the wharves were sub- 
merged. At Columbia, fifty-five miles above Richmond, the | 
river was reported to have been twenty feet above low-water | 
mark. Several trestles on the Richmond and Alleghany Rail- 
road were washed away, necessitating a temporary suspension 
of travel. The North Anna River was very high, causing 
numerous washouts on the Richmond, Fredericksburg, and 
Potomac Railroad. 

Charlotte, South Carolina: on the 2d the rainfall in this 


considerable damage to county roads and crops in the low- 
lands. The Columbia and Augusta and Air Line railroads 
were washed out in numerous places, delaying trains several 
hours. 

Petersburg, Virginia: owing to heavy rains the Appomattox 
River was very high on the 3d. All the warehouses on the 
wharves were flooded and considerable property was injured 
by water. In the country many bridges were washed away, 
and crops in the lowlands ruined. 

Milledgeville, Georgia: very heavy rain fell during the 1st, 
2d, and 3d, causing rivers and creeks to overflow, and doing 
much damage to crops. 

Raleigh, North Carolina, 14th: during the past two weeks 
very heavy rains have fallen in nearly all parts of the state, 
causing swollen streams and floodsin the lowlands. The rain- 
fall has been especially heavy and continuous in Pender county, 


flooding the streams and submerging large tracts of country. | 30th-31st the tide was very high. 


tween 2.50 and 6.25 a. m. 
a little more than three hours, was 5.93 inches, the heaviest on 
record at this place for such a short time. 
done to streets. 


twenty-five years. 


age to the first floors of dwellings. 


The rainfall during this period, 
Much damage was 


Norfolk, Virginia: on the night of the 15-16th heavy rain 


occurred in this section of the state, causing a large washout 
/on the Seaboard Railroad, near Margaretsville. 


West Las Animas, Colorado: during the night of the 20th- 


—~ 21st a thunder-storm, with light rain, occurred at this place, 


while to the westward the rainfall was very heavy, causing 
rivers and creeks to rise rapidly and do much damage. The 


Arkansas and Purgatory rivers were higher on the 21st than 


at any time since 1875, while below the confluence of these 
streams the water was higher than it has been during the past 
On the Purgatory River many bridges, 
houses, and sheds were carried away. The freshet covered 
the track of the Atchison, Topeka, and Santa Fé Railroad in 
many places and washed out about fifteen miles of track. 

Carthage, Missouri: on the 24th 7.21 inches of rain fell in 
twenty-four hours, causing the creeks to overflow, and doing 
some damage. 

Pittsburg, Pensylvania: about noon of the 26th a very heavy 
ain storm passed over Alleghany and this city, flooding the 
lower portions of the two cities and doing considerable dam- 
A number of streets were 
rendered impassable, and traffic on several railroads was tem- 
porarily suspended on account of landslides and washouts. 
Reports from various points show that the storm extended all 
over western Pennsylvania, where it was quite destructive, 
numerous houses were struck by lightning, and some burned; 
fences were washed away and crops injured by hail and water. 
At Pine Creek, Butcher’s Run, and in Sewickley Valley, the 
water flooded many houses, forcing the occupants to abandon 
their homes in order to escape drowning. 

The following statement in reference to the exceptionally 
large rainfall at Alexandria, Rapides parish, Louisiana, on 
June 16, 1886, is furnished by the observer at that place, in 
reply to a letter from this office asking the details: 

With reference to the heavy rainfall, it was correctly measured by me, as I 
watched the gauge closely ; the rain seemed to concentrate and centre in this 
particular vicinity, as the wind changed every forty-five or fifty minutes, some- 
times more frequently. This town was eight-tenths flooded, in some portions 
water was eight feet deep. The rain came down in sheets so heavy that the 
eye could penetrate but a short distance. The rainfall from 5 p. m. June 
15th to 6.40 a. m. June 16th was 11.09 inches; from 6.40 a. m. to 8.45 a. m., 
2.16 inches; from 8.45 a. m. to 12.50 p. m., 8.15 inches; total for the nineteen 
hours and fifty minutes, 21.40 inches. 

The river at this place rose 20.2 feet in the twenty-four hours ending 12.51 
P. m. June 16th. Steamboat men reported meeting this rise backing up stream 

fteen or twenty miles above here while on their way down. The Texas Pa- 


. - : MES | cific Railroad had several heavy washouts, all within fifteen miles of here ; three 
section was very heavy, causing freshets in streams and doing | 


within three miles of this place. Their track was covered with water five feet 
over the rail in some places between here and Mooneland, eight miles south 
of this place, which forced them to transfer mail and passengers in skiffs for 
about two weeks, until they could build crib-work to raise the track, which they 
used nearly two weeks; this was in, or near, the swamp. The water in said 
was fully ten or twelve feet higher than ever known before. This par- 


te; 
ish (Rapides) lost about ten thousand dollars by bridges washing away. a 
were greatly damaged, even where water did not stand, by the constant rainfall. 


All vegetables were scorched and killed, with very few exceptions, by the hot sun 
shining on the water-soaked ground, which had been devoid of sunshine so long. 
The corn crop was greatly damaged by the wind during this rain which blew it 
down one way, and shifting, blew it back, snapping off a great deal. In the high- 
lands, which are not very thickly settled, the fences, crops, and even the top soil, 
were washed away. Some stock were drowned in lowlands, but could get no 
estimate. The loss in this parish is estimated at not less than $150,000. Such 
a deluge was never witnessed in these parts by the oldest inhabitants. Every 
house in this town leaked from the effects of the constant and heavy rainfall. 


HIGH TIDES. 


Sag Harbor, Long Island, New York: on the night of the 
The streets of the village 


Farmers on the Cape Fear River have lost nearly all their | were flooded, and docks were submerged. 
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Table of miscellaneous meteorological data for July, 1886—Signal Service observations. 
Atmospheric inches Temperature of the air (in degrees Fahrenheit). i Winds. | 
= © aximum 
New England. 
Bastport 61 29.54 29.91 3020 14 29-59 70.70 60.84 0.3 37-4 7 69.4 48.1 §2.1 39.4. 29-3 52.4 1.73— 3-15 3,014 zoe |3 9) 
Portland 29-80 +.01 29.61 7° 66.5— 2.9 94-2, 7 75+! 48.512 6 4.81878.6, 58.7 py 4,40 48. \16 9418 9 
Mount Washington 6,279 29? 30.24 § 29.04 110 47.0— 0.6 97.1 3 52.6 28.512 41.9 35.0 19.4 4.0 43-4 4.63 23,615 84 sw. 161 21811 
Boston ... 125 29.80 29.92 90.21 1 29.07 210.54 70.8-- 0.6 79.6 63.940.93!.3 39-4 1.31— 1.95 6,969 27 ‘8. ‘16 51412 
Block Island .....--- 29.93 30-23 1 29-70 200 0.2 74-4 57-712 62.9 22.3 19.526 4-02158.2, 05.0 1.68 — 1.55 7,442 30, 41413 
New 107 29. 30.23 | 1 29.7! 270-5? 2.5 7 79-3 St-2 1 61.639.127.6 3 © 4.09 0.06 3,859 5. 19 jag. B15 8 
New London......-- 47 29-92 «00 30.24 1 29.71 200.54 70.2— 1.0 3.0 7 77-3 A3 63.033.7 21.6 1 §-73! 62. 3.82 — 0.60 4,014 sw. 23% § 
Mid, Adanti States 
Albany 29.8 + .01 29.94 30.28 1 29.70 270.58 72.2— 0-2 97-0 6 82.9 61.6 45-5. 33-5 5 2.56— 1.76 3,250 25 1810 51313 
New York City... 165 29.78 29-94 29.73 270.51 72-9 ° 90-5 7 8.5 %.0 1 65-6 39-5 3 7-01670-S| 61.7 2-57 — 4,429 8. 29 10, 
Philadelphia 97 99-53 02 29.94 30.20 1 29.73 270.5? 74.06— 1.5 30 84.7 t 8.577 2 10.231 64.5 4-23-— 1-51 5,224 8. 36, DW. 3112) $13 10 
Atiantic Clty 1a. 29.92 —-03 29.92 30-23 29.70 210.53 2 rut .3 22 63-9 37- 19.824 3.7 295-5 67.3 4-737 1.68 4,171 sw. 25 | 2 7115 9 
Mandy Hook......<- 29.90 —-03 29-92 30.22 1 29.69 270.53 72.7 — 1.4 93-929 1.7 1.4 1 .9 31.623.0 3 4-7 1483.2 66.7 1.39 8,344 72, uw. 30 | 41512 
Baltimore — 45 29.90 —-03 29-94 39-22 29.72 270.50 74-4— 4-0 92.2 7 82.8 58.9 1 67.1 33.3 23.722 S-! 271.7, 63.6 8.08 -+ 3-76 3,508 #e. 23 mW. 31 12, 9 913 
Washington City... 106 29.84 29-98 30.23 2974 210.50 73-9— 3-9 7 2.4 60.224 66.1 31.023.2 7 5.8 274-4 64.4 10.63-+ 6.40 3,338 1 ne. | 212\ 618 7 
Cape Heary - 16 29.94 29-94 3%! 29.74 210.43 75.3— 2.7 .§30, 80.9 95-2 -625.317.3 7 3-2 §34-4 70.0 4-37 1.53 7,152 @. ge 12) 71113 
Chincoten 29.94 —.08 29.94 90-18 29.71 210.47 74.57 0-2 97-910 80.1 63.022 .0 24.920.510 184.3 0.73. 5,772 36 | 815, O16 9 
Lynchbure 652 29.28 —-08 9993 30.18 6 29.70 210 74.0— 4.1 94.6 30 85-9 60.6 1 65.434.027.023 3-9 1 82. 13 3-30 2,322 23 ne. | 8 9 S1510 
Norfolk 30 29.93 29-94 30.17 6 29.73 270.43 70.1 — 3.5 92-210 84.8 69.2 28.2 23.014 7-0 181.2, 69.2, 4.23— 1-13 3,185 sw. |1412| 91012 
South Atlantic States. 
Charlotte......-- 29.14 —.04 29-94 30.16 6 29.75 150.40 76.3— 2.9 8.7 3-9 2 66.1 33.8.25.618 7.8 180.2 69.1 $.05-+ 2.20 2,794 me. 22 ne. | 115, S15 8 
Fort 29.90 —.05 29.94 3014 6 29.70 270.38 78.9— 2-1 83-3 74-919. 13.8 18 4.31438-5 75-1 9-7 3-29 10,673 1515, 920 5 
Patterned 12 29.97 2496 6 29.75 270.41, 77-7— 9-5 86.029 82.1 68.2 16, 73-517. 12.826 5-0 1 86.3 73-1 7-2 1.19 6,215 sw. 27 8 51313 
Kitty Hawk 9 29.97 29.95 6 29.75 210.43 2.7 91.910 81.5 65.816 25-2 15-921 4.5 195-5 71.2 3.93 8,488 sw. 42 | gan) 41512 
Smith ville $4) 29.92 29.93 3°14 6 29.75 190.40 1.5 59-028 84.6 67-424 71.921.618.1 20 7+7 15 85-8 74.7 11.99-+ 6.12 8,126 sw. 44 1515, 71410 
W 29.91 29.94 6 29.76 209.39 78.6— 1.9 94.528 87.4 71.2 28.5 22.320 14 31-0 71.8.21.12-+ 14.91 4, sw. go me. 1317 8 
Charleston 29.92 —.05 29.94 30.14 3 29.73 27 °-3° 79.9— 2.9 93-1 20 86.8 64.7 15 73-7 27.421.915 5.2 179-3 72.6 4-16— 3.20 4, sw. 2 114 S19 6 
rhs 29.79 —. 29.04 3012 3 29.99 1° 43 4.1 97-028 62.5 2 09.5 34-2 26.5 10 13-3 1799, 79.0 3-13 sw. 30 ne. 112, 3.22 6 
Ba vandal 87 29.89 —.0% 29.94 30.13 3 29.77 1° x 5- 92.910 1, 6.017 74.923.019.210 7-224 1.8 74.0 7-92 1.90 4,462 26 8. 126 3 
Jacksonville 43, 29.96 29.97 3%! 3 29.74 190.42 80.9— 1.8 93-7 22 89.3, 792 3 74-5 23.523.4 3 6.6.97 80-5 73.9 14-97 9.58 4,483 28 se. | 1261217 2 
Florida Peninenla | 
Cadat K@ 22 30,00 —.04 29.98 30.18 3, 29.78 190.40 80.3— 2.3 87.6 3 84.5 68.0 7 74-9 19.619.0 7 279-9 73-311.72 + 3-12 7,012 sw. 35 72% 1912 0 
Key 20 30,01 —.05 29.98 3014 3 29.81 280.33 1.6 99.525 72-9 30 79-0 27.523.830 5.4 76.7 6.72-+ 2-06 6,454 52 SW. i416 
25 29.96 29.95 3012 3 29.68 190-45 3-3 93-312 35.0 6.8"; 72-2 26.525.9 3 5-S1 .8 72.6 10.21 5.46 3,049 8. 27 UW. 325 919 3 
Eastern Gulf States | 
By —.06 29.95 3°14 4 29.77 2.9 92.828 85.6 16 67.8 34.2.25.2 16 11.6 276.3 66.9 2.088 — 1.29, 5,27! w. 19 2. 1 8 
Pensacola 30 29.93 29.92 30.12 4 29.72 280.40 2— 0.9 91.515 87.2 16 74-922-3 19-4 16 3°527 73-3) 3.10, 4,278 SW. | 24 Ww. 2320 323 
35 29.04 —.08 29.94 3°14 4 29.74 280.40 78.6— 3-3 92-7, § 87.2 64.8 47 72.8 27.923-0 18 5.4.25 81.5 71.9 6.59 om 4,299 24 8. g 221 
Montgomery 299 29-73 — 29.92 30.13 3 29.74 280.38 79.6— 2. 90.1 65.3 16 72+1 29.7 23-517 9.727 76.5) 79 0.58 2,997 SW. 16 SW. 22 6 518 8 
Vick eb 222 29.73 29:93 3016 4 29.99 270.40 80.0— 1.9 95-5 72.0 30.3 22.5 110.31577.5. 1+ — 2.74 3338 se. 21 8W. 19 7) 21811 
New Orleans §2 29.91 —.08 9993 3012 4 29:70 980.43 79-3— 3-0 92-921 88,1 79.8 74-522! 18.2 2 6.71379.7, 72-3, 4-35— 2.22 3, ew. 24 | 617) %16 9 
Western Gelf Shales. | 
Bhreveport 827) — 20:91 3014 4 29.68 269-45 81.6— 100.430 93.2 65.9 73-434-525-" 3 §-8 2576-5 72-5 ry 1.43 2,843 19 411 16 
Fort 20.43 —.08 29.58 30.10 3 29.66 269.44 79.6— 0.1 102.014 91.5 2-2 3 71.0 40.431-3 14 5.92475.1 2.63 0.01 2,669 18 (25 9| Orn 14 
Little 29.62 —.08 29.89 30.10 3 29.06 260.44 1.8 93-829 89.0 71.427.823-1 4 9-f2573.8 79-9 2.97 — 0.35 2,73! | 36 SW. 1112 616 9 
Galveston 40 29.93 —.07, 29-93 3%13 5 29-70 280.44 92.515 88.5 7-9 6 78.024.619.8 6 6.9 975.3 73-9 2.31 5,954 32, me. 6 7) 
Indianola 26 29.91 —.09 2999 39-09 3 29.67 280.41 82.8— 0.8 95.727 90.8 73-211 77 +7 22.5 10.9 97 8.1 74.9 1-39— 1.00 7,7% 4o 6 9 21910 
Palestine S33 29.42 29 30.13 4 29.72 280-41 1.0 9.7 4-9 1 72.7 6 12.62375.4 71-0 3.314 0.69 5,036 § go ne. | 612 
Ban Autonto 29.13 —.06 29.55 30.04 4 29.68 28 0.37 81. 8— 1,1 102.618 94.2 65.7 3 71.9 36.9 25-3 18 15-3 $50.4 69.8 2.34 4,898 28 4 8 
Rio Grande Valley. | 
Brownsville. .....+ §7 29.88 —.05 29-89 30.03 5 29.69 28-34 80.1— 4.0 89.1, 70.0% 73-7 22.819-5 2 8.41487.8 75-7 4.884 2.73 4 eo. 24 7] 21613 
Rio Grande City... 23°, 2972 —.04 2987 3002 3 29.65 28° 37, 84.2 — 2.5 104-1 g7-8 72-015 32.1 27-4) 18 12.2 1467.7 70.6 1.55 9-09 4, se. 21 &. 43,721 
Val. & Tene. 
Chattanoogr 783 —.06 29.95 3012 4 29.76 270.36 74-5— 3.6 95.029 86.2 57-9 16 19 11-2 21 76.8 65.7, 2-85 — 3,131 me. 22 811, 31414 
K nox ville 28.08 —.06 29.90 5 29.76 149.36 74 2.0 94.429 84.6 57-216 §.0 37.226. 9-1 180.2 67.3 1.70 2,755 me. 26 B- 912| 716 
320 29.62 —.08 99.92 3014 4 29.70 260.44 79-8— 9.2 29 82-5 64.2 16 71.3 32.024.7 69-2 5-5? 2.55 3,200 BW. 26 2. 1 7| 01120 
Nash ville ...... $49 29.38 —.07 292 30-10 4 29.72 260.54 3-° 96.030 88.2 56.7 16 67.1 39-3 26.5 16 13-3 2171.2 65.7 1.90— 3-12 nw. 75 10 115! 
Louteville 29.38 2993 © 29.75 140.37 79-9 — 2-0 9.729 88.3 38.322 28.61 69.1, 3.10— 1-12 3, nw nw. 20 7/4 9! 
Greencastle 29.93 3012 4 29.72 139-49 73 93-329 83-4 53.0 18 64.8 39-325.0 § 10-6 14 69. 62.4) 1.53 2,507 16 26 Tirtg 
Indianapolis 766 29,17 —.04 30-12 4 29.72 74.3— 2.1 94-329 86.1 50-9 18 18 11.4 3064.8, 60.2 2.27— 3.24 2,921 24 BW. 13 7) 51214 
Cincinnati 29.31 —.05 20:93 3%13 5 2974 140.39 3-7 94-729 85.1 60.017 25.022 12-43070.1 62.9 3.07 — 1.04 3,739 33 (27 7) 213 16 
805, 29.93 3014 297! 140.42 72-4— 3.2 93-1 7 83.5 55-123 99,1 612-0 1580.2 65.4 0.51 3,572 8¥- 39 30 10 7 1410 
Pittaburg 29.14 29-93 30-17 29.72 150.45 2 95-8 7 85.9 53-519 3-2 42-3 29.8 7 15-8 1873.2 63.1 §.59-F 9-99 2,966 mw. 25 BW. 26 12 51412 
Lower lake region. 
699 99.92 1 29.70 210.48 68.5— 86.7, 4 75.2, $1-312 60-6 35-4 29.3 4 6.3 1674.2 59-3, 1-34— 2.33 sw. 22 se. 14 8 
29.92 30.22 1 29.70 210.53 66.3— 3.5 98.2, 6 73.7, 48.9 S7- 39-3 20.313 §-52772.7, 50-4 4.24+ 0.36 5, w 24 B15 
Rochester 29.29 «00: 29.93 30-22 2970 a10.52 3.5 gt.2 6 79.1, 47-412 8.0 43- 29.7 4 11-0 1675-4 59.2 1.07— 2-39 5445 2 29 9 813 9 
30.18 29.72 140-45 68.2 — 3.8 90.529 76.4 §2-612 37-9 31.025 6.8 1567. 2.16— 1.20 4,009 w. 24 9 
Cleveland ... 690 99.22 —.04 29.93 3%15 4 29-70 40.45 9-9 1.8 92.029 78.2 51.133 60.0 40.9 30,4 2 6.31870.8 $9.0 2.64— 1.65 4, ne 20 8. 14 9 31216 
Sandusky..... 639 29,30 —.02 29.94 20.16 29.70 130.40 2.3 95-829 72-8 55.6 23 63.2 40.2 36.329 5-4 8068.4 2.20— 1.90 6, ne 36 nw. 1 51214 
Toledo 651 29,28 .00 29.95 30.18 29,72 130-47 52.4 §3.61 bis 25 14-3 3062.5 e. 27, ne. 41215 
Detroit 29.26 29.94 30.18 1 7t t3°.47 71.0— 0.7 92.929 80.2 53.318 38.7.24.521 5-9 1474-9 2.45— 1.53 5,584 244 51313 
Upper lake regtos 
29.90 29.94 30.21 29.67 280.54 64.4 — 0.9 6 74-2 43.012 7-1'2679.0 $7-3 1-SI— 1-95 5,046 sw 26 mw. 611% 
ade 20.20 + .01 29.93 3021 8 29.64 280.57 65.5— 1.1 86.0, 6 74.8 44.222 41.827.9 1 4-22470.9 $5-2 1.92— 1.43 5,134 21 n. 3 18 10 
Grand Haven... 62° 29.30 —,O1 29.94 90.17 ! 29.68 280.49 65.9 — 3-3 87.9, 5 75-4 46.019 $8.4 41.023.1 § 9.8 2682.5 .0 0.90— 2.49 5 nw. 2 ne. 14 > o15 16 
Mackinaw City ..... 605 29.28 29.92 3019 29.67 280.52 65.4 + 2.4 92-0 § 75-6 46.8 12 6.61372.6 55-5 1,18— 2.29 5.427 W- | 26 ©. 13, 31216 
Marg aette 672 29.24 o2 20.95 3° 7 29.60 230.67 1.0 96.6 74.9 .017, 54-555. 30.0 11.51968.5 1.33— 1-92 5,411 uw. 28 5 9 12010 
Port Hurea . 633 29.20 OF 29.95 30.20 1 29.72 210.47 97.1— gt.3 7.0 46.312 $8.3 45.0 27.7 21 4-5 1475-5 2,00— 0.95 5,132 me 28 se. (1311 6 9 16 
Milwaukee 697 20.25 _ +00 29.95 8 29.65 250. 8 0.0 97-528 79-4 49-7! 60.4 47.831.021 8.6 2668.9 57-1 2.51 6,271 7 21613 
978) BBS +.02 29.94 30.27 7 29.67 230.61 66.1 — 0.3 94-9 5S 46.2 18 $7-7 47-835.8, 8-92870-4 1-45— 2.58 4,160 ne 23. nw. 131° 31315 
Ertreme northwest | } 
983) 98.95 29.89 30.22 7 2% 40.65 2-7 82.4 46.831 57-6 47.534.2 315-2 5.40-+ 6,474 36 mw. | 3 4 121 9 
Saint Vincent........ Bog 30.07 4.08 29.92 30.26 7 29+! 40.69 $-9 94-910 83.1 44.221 50.7 39.7 3. 13-5 2880.9 8 2.27 0-48 4,921 8. 14 9 01813 
Biomarck .. 1,604, 98.14 BRAT 30.20 7 29-47 40.73 0-0 108-2 4 89.5 51.33° -5.49.935.0 413-7 2950-9 53-4 1.43 ©.93 $234 nw. | 3 % 11614 
Fort Buford......... 27.9! 29.88 30.16 7 29.52 40.64 75.64 8.7 105.9 12 49.7 2 61.8 $6.2 38.0 20 31 44-2 9 2.01 6,596 ne w. fo 224 5 
Fort Totten 28.38) 29.89 30.24 7 2953 7002 95.223 32.7, 42-2 3° 57-9 1214-0 7,875 se 32 mw. 2° 11014 
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Table of miscellaneous data for Joly, 1886—Signal Service 


JULY, 1886 
ls Atmospheric pressure (in inches 
| and hundredths). 
Stations. ge sg | é., 
£3 £2 Se E | 
| | 
Upper Miss, Valley. | tro 
Saint Paul.......... 206 29.93 30.20 29.66 28)0.55| 72.7+- 1.0) 94.0 6 83.9 
La 725 29.1 -00 29.91 30.14 8 29.63 28)0.51 1.9 95-5 5 
615 29.31 —-02 29.93 30.13 29.70 1310.43 3 1.3 97.6; 6| 88.7 
Dee 849 29.09 —.02 29.94 30.12 8) 29.72 25)0.41 4.6 104.4) 6 
29- 29.92 30.13 | 8 29.64 280.48 75.2.4 1.0 100.4 6 88.0 
Keokuk... -) —.01 29.94 3010 8 29.69 I3)0.40 7-5 0.0| 97.5 6 90-5 
TO. —. 29.94 3914 4 29.75 20\0.39 1.4 92.9 29) 
Springfield ............. 644 29.30 —.04 29.93 30.12 23 29.68 26)0.44 95-929 4 
Saint Louis ........... 571 29.36 —-05 29.93 3013 4 29.70 6. +43 80.44 1.6 199) 89.1 
| | 
Missouri Valley. | | | | | 
1,028 28.91 29.94 3914 3 29.74 250.40 77-3 96.4 3, 89.8 
Leavenworth....... 842 29.90 30.08 3 29.70 230.38 78. 0.5 100.2,13) 
1,113 2 29. 39.13 | 7 29.74 28)0.39' 77.3 1,1 100.0 13 3 
Valentine .............. 2,603 2 29. 7 29.02 4/0.40) 75.7) 103.0 4 89.7 
307 29.86 30.17 7 29.60 40.57 74. 5.4 103.6 12 89.7 
1, 234 28.44 — 315 7 29.71 270.44 76.04 2.7 102.7 13) 89.7 
Northern | | 
Fort Assinaboine . 2,720 27.13 —.02 29.88 | 39.10 29.67 30.42 74.14 8.0 108.4 12 90.2 
Fort Benton .......... 27-19 30.10 18 29,69 40.40 75.7'4- 6.6110,8 12) 93.1 
Fort Custer ........... 29.85 | 29.99 © 29.60 4/0.40! 75. 6. 15 
Fort Maginnis *.... 29.92 | 30.00 18! 29.69 3/0.37, 70.84 9.0 104.012) 86.6 
Fort Shaw ............. 3, 550 29.88 | 30.06 29,70 40.36 70.*|4 7,4 106.0 12) 89.1 
009 25. 29.88 | 30.04 29,62 410.42) 69.9.4. 3,6 103.112) 85.3 
Poplar River .. ..... 2, 030 29.88 | 30.15 | © 29.53 410.62) 77.2).....e006 109.613, 91-7 
Deadwood..............| 4,600 25.46 +.03) 39.85 | 30.07 7 29.00 4/0.40) 70.94 6,7 96.010 52.9 
6, 105 24.10 —.03) 29.80 | 29.90 7 29.64 28/0.32) 2.3 96.214) 85.2 
North Platte......... 2,841 27.09 +. or | 29.89 30.07 | 7 29.69 -38 76.54 3.1 102.415) 89.4 
Middle slope. | | 
Denver....... 5,294 —.o1 29.81 | 29.99 | 7 29.64 35, 73-9-+ 1.9) 96.315) 88.2) 55. 
Pike's Peak... 29.92 | 30.05 | 29.77 2910.27, 42-5-+ 2.6 57.1/16) 49.8) 35. 
West Las Animas .. 00} 29.79 | 29.99 | 29.58 230,42) 2.1104.4 3) 93-9) 50. 
Concordia.............. -50 89 | 30.06 2970 28)0.35 100.5 13} 90.6) 58. 
Dodge City.... 27-42 +.01 30.07 | 8 29,67 40, 78.2-4+ 1,0/100,.2 15) 92.0) 62. 
Fort Reno............. 107.6 16 95.8) 59. 
Fort Supply...... 103.0 16] 91.2) 66, 
Fort Elliott.......... 2, 650 27.24 +. 03 "29.86 | 29.99 | 8 ‘29.71 3.0 101.7 16) 92.7, 59. 
Southern slope. | 
Fort Sill ... .. .........| 1,200 —.02/ 29,88 | 30.02 | 4 29,69 180.33) 84.9/-4+- 3.6 106.0 97.2, 67.0 
Abilene...... | 1,74 «| 29.92 | 3O.TO | 4 29.77 3010.33 84.0) 109.8 18) 97.7) 67. 
Fort Davis.. ........... 4,92 29.82 29-92 II 29.63 290.24 0.6 101. 7118 91.3) 55 
Fort Stanton......... 24.06 27 95. 3 8 83. 


Southern platean. 
El Paso 3p 764, 26 4 
Santa 7,026 23. 


Fort Apache .......... 5,050 25- 


Fort Bowie ... 
Fort Grant..... 
Fort McDowell. 
Fort Thomas. 
Fort Verde............ 


Prescott... 5,389, 24.77 
Ban Carlos ee 


Y 
Middle platean. | 
Fort Bidwell ......... ........- 


S- 
Winnemuceca......... 4,358 25. 
23-77 


Salt Lake City ..... sis 25.62 


Northern 


Boisé City ............ 4750 27.11 |. 


Coeur 


Ashland ................ 
Fort Klamath........ 


co 
Linkville......... 
Fort Spokane........ 
Spokane Falla........ 1,909 
alla Walla.......... 1,01 


N. Pac, coast 


regton. 
Fort Canby ....... 179 29.79 | 


Neah Bay ...... 


Olympia 36, 29.96 |— 
Port Angeles... 14 29.98 


Pysht........... 


Tatoosh Island...... 86 29.90 


ABtOria ..... + 

Portland 

Roseburg | §23 29.44 

BIKA. | 63 29.94 

Mid. Pac. coast res. 

Cape Mendocinv... 637 

Red Bluff T......... 342 29-50 |— 

Sacramento 64 29. 

San Francisco........ 60 29. 

Pac. region, 
Angeles............ 

San Diego.............. 3B 


San Luis Obie 


29.96 | 29.63 28) 
+01) 29.80 | 29.95 29.67 29, 73.9-F 1.5 100.2 17| 94.4 


2) 29.79 | 29-93 11 29.5 
~| | 29.98 | 7 29, 


29.83 | 30.02 | 1 29.63 75.0 2. 


"29.84 | 30.08 | 4 29.67 170.41) 
29.84 | 30.05 | 4 29.67 310 38 
$012 | 8 29.77 310-35) 59-1 0.7) 77.8 15| 67.7 


| 


29.78 | 29.92 |11 29.63 309.29 74.0 


Temperature of the air (in degrees Fahrenheit). 


| 


29.98 11 29.60 290.38 20 
9-- 


02.0 
110.2 18 98.6 
84.0 


0.33 70.6-- 2.6 93.018 


103.0 2) 92.8 


«115.2 1110.7 


"84.64 3.1 106.2 7101.8 


QO.2 II§.4 2110.7 

92. oF 0.9113.4 2/108.6 

1.3, 90.1 7| 90.2 

BQ.7 112.6 13 
31 


83. 


«0.24, 68.2 95.0 14, 82.9 


29.92 


-01| 29.78 79.95 12 29.59 28 0.30 71.5— 0.3 100.2 11| 89.0 
0.27 


"30.34 


| -2 12| 81 


68.3) 97-0 16) 
69.7) 


60.1 14 


29.90 59.09 9 25 0.38 72.5-+ 8.8 100.3 16 86, 


76.7. 104. go. 


29.99 | 50. 28 | 12 29.78 | 73.4 63. 4 
30.00 | 30.20 9 29.78 19 0.43 
30.00 (30.20 | 9 29.89 5°. §6.9........., 87.81 6s. 
— 30.00 | 30.20 |12 $0. 57 5.11 ° 


29.98 | 30.17 9 29.75 0.42) 67.44 1.1) 93-9 18) 81.2 
29.99 | | 30.19 | 9 29.76 18 0.42) 
17 29:47 40.97) 72.0 6| 64.0 


7-471 1.€ 100.0 18) 82 82.3 


72.0— 0.3,105.014| 89.7 


29.88 | 30.04 29.77 31 0.27 86.9 
i 


06| 29.87 | 30.02 24 29.76 300.26 67.1— 0.1 


move- 


| Precipitation. 
tion. 


Mean dew-point. 
Direction. | 


Mean min. 
| Departure from normal, 
Total 


| Monthly range. | 

| Date, 

| Mean rel. humidity. 
Prevailing direc- 

‘| Miles p. h. 


S38 


18 65. “421 02060. 


0 


33-4 22.5 as 8.4 


6. 935-53! 0/13 10. 


2 


54.049. 1845.7 14.13.0220 
6:48. 139.615 11. 7\19) 


DR 


od 


HANH RO RG 
LY 


16.421 60.4) 59.6 
3) 9.624'70.9 65.1) 
$5.6) 


\39- 8/16 13. es 2.19) 6,440) 8. 
1.28\— 2.30 4, 209 he. 


“56. 146. 31615. 42261 52.5 


6. 29|50.6 ‘3 


1.62|\— 1. 1-39) 25341) e. 


>: 


=: 
a: 


w 


oO 
8 

239-9 gt 92348. 3) 
I 


0.3 
o. 4 803} 


38.1) 114. 416146. 6 “64.7 


37.510 17.9|18)32.5 
"B46. 7 I 


trace.— 0.59) 4,2 
44.5  °-33) 


DOH 


47.1 5 46.9 


41. 3135-4) 45-3) 


rad 


Ree: 


eet 


73. 4 57.0 


«| 
| Maximum 
velocity. 


w. 


sw. 


42) sw. 
20 w. 


ne. 


we. 


| 


| No, of rainy 


No. of cloudy days. 


No. of fair days. 
No. of clear days. 


26 11 2 19/10 
9 


I. 2.16 ne. 


2/10/19 
5\19, 7 


4 
4 2) 
26) 


8 6 


“ld 
9? 


4117 


\19 613/12 
| nw. 26/15} 5 


| 8 6 


| mw, | 


* Record for 29 days. 


t Record for 30 days. 


= 
Winds, 
g 
: | 
62.5 39-3 27-2 44 4,117, nw, | 22) 8. 4 €] ol22) 9 
65.7 35.8 20.3 77 4,702 8. | 24| 8. 9 7| 1/16|14 
718 65.0 43-9 30-7 4,592 ne. | 27) nw. | 9 1) 133,17 
16 -3 47.6 36.2 3,325 me. | 19) m. 
58.4 3,218 8. | 16} w. [12 
61.4%. 4,192 | 19) BW. | 9 2) o 823 
3,334 | 25) SW. [10 6)12/13 
3,733 ne. | 20) n. {20 1) 
15 67.21.55 5, 803 ne. 28) |3° 3) 012/19 
| 2 5,067, ne. | (20 4) 410/17 
3,445 | 19) Be. 2) 
2 26 4,012 | 24;M. (28 4 one 
25 5,005, 8. | 44) W- (2410) 415/12 
26 6,094 #8¢. | 32) 8. | Tit) 31s 13 
5,272) 8 30 8. 3) 217/12 
| | 
p28 7, 786 Ww. | 59) W- j26 14 
2) 60.4 61.7 43.011 15.4) 14 2,116 ne. | 360) w. (26 
2 60,.058.649.2) 315.3 19 4,521 2. [14 4/191 8 
58.7 56.839.1 217-531 52. 4,141, | se. | 7 2 4117/8 
3) 55.262.4 49.8 8 17.8/18)5€ 3,303, W- 32) w. I 21514 
2) §6.3,60.044.8 7 19.1 18/46 5,245 8W. | 44, 8W. | 4 iB ye 
2) 61.4 63.847.4 26 6,440 | 40) W. | 5 5) o17/\14 
61.2/48.0 32,0/22 12.031 /6¢ 2,523 8W. | 23) 8W. | 410) 9/17 
5,445, 8 | 32,8 | 4 8 217112 
350, 8. 49) Be. 18 214/15 
| 
»120' 8. | 32) 5. 6 5 41116 
goo | OI W. | 
,o21 e. | 39 n. 2710 412/15 
, 686 ne. | 24) 8. 4 7 4 918 
358 8. 38) 24) 8) 6 
,917 #e. 64 nw. 19 4 918 
‘ | 
8 73.6 32, Be. 13 4 21118 
94 23) @. 26, © 31414 
| 28) 8W. 
I | 30 n. 
9 
I 6 
18 
48.6) 1.56) 4,538, 8W. | 29 BW. | 3 6 216/13 
pen 35-2) 9-41) 3, 768) w. 26) sw. 16 6! 2i10)19 
32.3 0,50) 5,141; 8W. | 31) 12 3) 
41.8 1-35 8,074) SW. | 48) BW. 3 8 311119 
1) 615. nw. | 28) 0115/16 
1,013 21. se. 44 5) 116014 
s| 310.3 BW. | 32) SW. | 4) 3) 
+ 0.04 3, 292] nw. | 22; W. 2! 
| | 
vr 
3 2479.8 33 +3) 6, | 
9.7 1011.5] 2176.3, 54.9) 0.29) 2,760, | 
} 618 §2.1 w. 
| 278 4.0) 4/8B.0) 54.0 9.52) 6,496, MW. | 33) ©. 
0.32\4- 0.43, 3,889) nw. | 17_8e 
2.20/- 1.77| 1,947) nw. | 16 
5 9/75-9) 50. 5,241, 8W. | 32 
| | 
55.2 8 38.7 10 22.9) 3131.8, 46.8 trace|— 0.01) 4, 289) 8. 24m 525 
§2.22 -8 37.8 924.5) 3/60.2) 56.3) 0.00) trace..| 4,850) 8. 20| sw. 3} 9 130 
4972 122.815) 8.4/27'77.3, 51.5) 0.234 0.22| 9,039) w. 32, w. | 31414 
| 
-740.4 1 59.3} 0.27,-+ 0.27) w. 22} n. 2/1415 
219.7 7) 5.2/30)77.9) 59-5|trace/— 4,205 mw. | 19) nw. | 7| 2:25 4 


14 


MONTHLY WEATHEK REVIEW. 


JULY, 1886. 


ATMOSPHERIC ELECTRICITY. { 


Parkersburg, West Virginia: on the 27th a brilliant aurora 


commenced at 8.45 p. m. and continued until 12.30 a. m. of the 


AURORAS. 


The auroral display of the 27th was very brilliant and was 
seen at numerous points from Maine to "Dakota, and as far 
south as Nashville, Tennessee, and Fort Sill, Indian Territory. 

The following reports relate to this display : 

* Mount Washington, New Hampshire: at 9.10 p. m., although 
the sky was overcast, a bright light was noticed near the north- 
eastern horizon and an auroral display was suspected. At) 
0.45 p. m. the fog lifted and a very extensive aurora could | 
be seen throaugh rifts in the clouds, which at 10.25 p. m. en- 
tirely disappeared, disclosing to view a very brilliant aurora. 
Waves of light, parallel with the horizon, rose from every 
point of the compass except from the southeast and southwest. 
The auroral light nearly covered the sky and was without color | 
with the exception of the waves rising from the north which were 
of a greenish tint. The maximum brilliancy occurred at 11.15 
p. m., after which it gradually subsided and disappeared at 
1.45 a. m. of the 28th. 

Boston, Massachusetts: an aurora became visible soon after | 
dark on the evening of the 27th. It first appeared as stream- 
ers having an altitude of 60° and azimuth of 70°. The aurora 
gradually changed its form and appeared as two arches, one 
above the other, with a dark segment between; the altitude 
of the upper arch was 55°, azimuth, 80°; altitude of the lower, | 
20°, azimuth 30°, at the same time streamers shot up from | 
both arches, occasionally flashing out with great brilliancy. 
At 10 p. m. the arches had disappeared, their places being 
taken by streamers which at times extended 10° beyond the 
zenith. The light began to decrease after midnight and 
ceased altogether about 3 a. m. of the 28th. The centre of | 
the display was almost due north. The greatest brilliancy | 
occurred between 11 p.m. and midnight. During the display | 
telegraph and telephone wires worked badly, the same diffi- 
culty was also experienced during the afternoon, indicating 
the presence of the aurora at that time. 

Menand’s Station, Albany county, New York: on the 27th an 
anrora was observed from 8.30 to 11.15 p. m. When first | 
noticed it displayed a small arch from which broad beams of 
light shot upward to an altitude of 45°. At 10.30 p. m. these | 
beams had increased in size and brilliancy, extending nearly | 
to the zenith, through which an areh spanned the entire sky. 

Philadelphia, Pennsylvania: an aurora was observed at | 
10.48 p. m. of the 27th, At the time when the aurora was first 
observed a bank of clouds, about 30° in altitude, filled the | 
northern sky. Above the clouds was a pale yellowish light | 
from which rose slender waving beams to an altitude of 75° | 
and having «4 motion from north to west. The aurora disap-| 
peared at 11.20 p. m. | 

Albany, New York: an auroral display was observed from | 
8.50 to 11.45 p. m. of the 27th. The aurora extended from 


in the north. 


horizon. 
‘arch and extended half way to the zenith. The arch gradually 


28th. An arch extended from west to northwest; from the 
arch, streamers reached to the zenith. 

Toledo, Ohio: at 9.30 p. m. of the 27th a single band of 
white light was seen extending from 150° to 240° azimuth, and 
from 20° to 27°.altitude. These conditions continued until i0. 55 
p.m., when the lower edge descended to within 10° of the horizon, 
while streamers shot up to an altitude of 60° and 70°, the color 
also changed to arosy tint. The display ceased at 11.20 p. m. 

Columbus, Ohio, 27th: an auroral arch appeared at 8 p. m. 
At 8.15 p. m. bright streamers began to shoot 
up from the arch, some of them extending to near the zenith, 
after which they began to fade, the aurora disappearing at 

9.50 p. m. 

Yellow Springs, Greene county, Ohio: about 8 p. m. of the 27th 
a white band of light appeared in the west, and extended about 
30° across the sky in an east- northeasterly direction. Shortly 


after the light disappeared, and reappeared again at 9.30 p. m., 


when an arch of white color appeared stretching from north- 
west to northeast. The highest point was about 8° above the 
About 9.45 p. m. beams of light flashed up above the 


rose several degrees; about fifteen minutes after the first ap- 
pearance of beams the aurora had dieappeared. 

Sandusky, Ohio: at 10.20 p. m. of the 27th an auroral light 

was seen bordering a dark cloud which extended from azimuth 
135° to 225°, and to an altitude of 15°. The light was station- 
ary until 11 p. m., when a quivering motion was seen and a 
few streamers arose from behind the cloud, this continued until 
11.30 p. m., after which the aurora gradually faded and had 
disappeared at midnight. 

Des Moines, Iowa: at 11.15 p. m. of the 27th a bright auroral 
arch was seen, extending from the northwestern to the north- 


‘eastern horizon and rising to an altitude of 20°; pale stream- 


ers extended from the arch to an altitude of 50° and 60°. The 
display reached its maximum brilliancy at 11.30 p. m., and 
disappeared at 11.55 p. m. 

Huron, Dakota: a very brilliant aurora was seen from 10.40 
p.m. of the 27th until after midnight. The aurora appeared 
as an arch extending from a little west of north to about 10° 


south of east, from the arch quivering streamers rose to various 


heights. 

Saint Paul, Minnesota: on the 27th, from 10.10 to 11.45 p. 
m., a pale } yellow auroral light was observed through rents in 
the clouds along the northern sky. The extent of the display 
could not be traced, owing to the clouds which nearly covered 
the sky, but a faint yellow glow could occasionally be seen as 
high as 60°. 

Moorhead, Minnesota, 27th: at 10.4 p.m. faint streams of 
light extending upward toward the zenith became visible in 
the east; shortly after other streams appeared in the west, and, 


100° to 180° azimuth and to an altitude of 45°, and consisted | joining with the former, formed a band of light, extending 


of a luminous arch, from which streamers rose toward the from the east through the zenith to the west. 


zenith. At 10 p. m. the display became very brilliant and 
long streamers, of the variety known as the “ merry dancers,” | 
shot up beyond the zenith. 

Shelter Island, Long Island, New York: At 8.13 p. m. of the | 
27th a low, narrow arch of light, about 15° broad, was seen in | 
the northern sky. At 9.40 p.m. the upper part of the arch | 
had extended beyond the zenith, and at intervals of three or | 
four minutes very bright streamers shot out from the lower, as | 
well as the upper, side of the arch. At 11.30 p. m. the aurora | 
was seen low in the north as an arch of golden light. 

New London, Connecticut: on the 27th an aurora began | 
about 7.45 p. m., in the form of a diffuse light of pale straw 
color, in the northern sky. The aurora was about 45° in alti- 
tade and 90° azimuth. At 11 p. m. the display was very | 
brilliant, numerous streamers of varying heights being visible, | 
some reaching nearly tothe zenith. Ac midnight the streamers | 
had disappeared, but the auroral light continued until dawn 
of the 28th. 


From the north 
waves of light began to move in rapid succession toward the 
zenith. The display continued until midnight. 

Bismarck, Dakota: on the 27th, at 10.50 p. m., a brilliant 
aurora was seen extending from azimuth 140° to 202° and to 
an altitude of 65°. Its maximum brilliancy occurred at 11.15 
p. m., when the light appeared as sinuous bands, having a 
| waving motion from east to west. At 11.50 p. m. the light 
“appeared in the form of a perfect arch, resting upon a dark 
segment 10° in altitude. The display disappeared at 3 a. m. 
of the 28th. 

Fort Assinaboine, Montana: on the 27th a bright aurora was 
seen from 11.07 p. m. until after midnight. The aurora con- 
sisted of an arch of bluish white color, resting on a dark seg- 
ment; the arch was from 25° to 28° in altitude, and extended 


from 80° to 320° azimuth. Motionless streamers reached almost 
to the zenith; they disappeared at 11.50 p. m. and the arch at 
12.15 a. m. of the 28th, and was replaced by a low, dark cloud. 

Webster, Day county, Dakota: a fine auroral display was 


‘ 
ay 
te 
| | 
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observed from 9.30 p.m.of the 27th until midnight. The | tinct storms from voluntary observers, 355 from Signal Ser- 


aurora extended from east to west and covered more than half 
of the sky. 
from east to west, was formed in the south, about 30° from the 
zenith. 


Pike’s Peak, Colorado: an auroral light was observed in the | 


northeast at 10.20 p. m. of the 27th. At 10.45 p. m. streamers 
could be distinguished between the clouds that partially ob- 


At 10.30 p. m. an arch of light, spanning the sky 
and districts will be seen from the accompanying table. There 
have also been a large number of storms noted in the more 


| vice observers, and 1,654 from special thunder-storm observers, 


making a total of 2,708. The distribution according to states 


southerly states, but these do not usually oecur under the 
same conditions as do those further north, and as special ob- 
servers have been obtained in the Northern States only, those 


scured the sky. The aurora disappeared at 11 p. m. from the southerly states have not been combined in this 

Clayton, Jefferson county, New York: Prof. G. K. Gilbert, table. As there are nearly twenty times more special observ- 
of the Geological Survey, who observed the aurora of the 27th ers in Ohio than in any other state, this will account for the 
from this place, says: relatively larger number there. The days of greatest fre- 

I seemed to be looking up into a system of discontinuous curtains, with cross- | quency were the 13th, 14th, 17th, 26th, and 3ist, and those 
sections, the most southerly being high, hazy, and cloudlike. of least frequency the Ist, 2d, 4th, 5th, 6th, and 24th. 

Saint Vincent, Minnesota: at 11.18 p.m. of the 3danauroral| The accompanying chart, viii, is presented as giving a view of 
light was seen traversing the sky from east to west through | conditions of pressure, temperature, and wind-direction on the 
the zenith. This formation continued until a heavy bank of | 14th, which may be regarded as a typical case. Lines of equal 
cumulo-stratus clouds which rested on the northern horizon | pressure are drawn full, and those of temperature dotted. The 
had disappeared, when the arch faded and the auroral light | number of storms in each state is given by figures very near 
began shooting up from the north in the form of streamers. the centre. It will be noted that very few of the storms lie 
The aurora disappeared at 2.00 a. m. of the 4th. 'to the west of the region marked Low, but most of them are 

Auroral displays were also observed during the month, as | to the southeast and east of that region. This may be re- 
follows: garded as the normal condition of occurrence of thunder- 

Ist.—Eastport, Maine. storms. 

2d.—Fort Totten, Dakota; West Union, lowa; Escanaba, On this date there developed thunder-storms of great energy 
Michigan; Moorhead, Minnesota; Mount Washington, New in the Shenandoah Valley, accompanied by high wind, very 
Hampshire; Syracuse, New York. heavy rain, and in some places hail which was very destruc- 

3d.—Mount Washington, New Hampshire. ‘tive to crops. A special investigation of these storms has 

4th.—Webster, Dakota. | been made, over 640 reports having been received from coun- 
5th.—Pekin, Illinois. ties in the Shenandoah Valley and in Maryland. These 
7th.—Fort Brady, Michigan. reports show a fairly uniform motion from southwest to north- 
8th.—Pekin, Illinois. east. The storms were noted in the southern edge of Augusta 
12th.—Post Mills, Vermont; Tatoosh Island, Washington county, Virginia, at eleven hours, and passed off the north 
Territory. edge of Carroll county, Maryland at fifteen hours, which gives 
16th.—Wellsborough, Pennsylvania. a velocity of about forty-four miles per hour. The low area 
19th.—Mackinaw City, Michigan. had a velocity less than half that of the storms, this singular 
20th.—Fort Totten, Dakota. ‘fact has been often noted before. The storm was by no means 
22d.—Webster, Dakota; Gardiner, Cornish, and Kent’s Hill, one continuous storm, but the one just described seemed to be 
Maine; Traverse City and Mackinaw City, Michigan; Moor- the principal storm in a general electrical disturbance extend- 
head, Minnesota; Berlin Mills, New Hampshire; Albany, ing over Virginia and Maryland, and probably, with less activ- 
New York. ity, over all the Eastern States. This disturbance gave rise to 
23d.—Webster, Dakota. numerous minor thunder-storms which can be traced as having 
25th.—Central College, Missouri; West Milton, Ohio. \generally uniform paths in a northeast direction, but which 
26th.—Cedar Rapids, lowa; Wellsborough, Pennsylvania ; | lose their identity much more quickly than the principal 
Burlington, Vermont. ‘storm or series of storms in the centre. Just what relation 
27th.—New Haven, North Colebrook, Southington, and | these sub-storms had to the principal one is a matter of great 
Voluntown, Connecticut; Fort Buford, Fort Totten, and Yank- interest, but it cannot be settled with the present records. 
ton, Dakota; Riley and Windsor, Illinois; Indianapolis, In-/ _A most careful record was made of the storm at Washington 
diana; Fort Sill, Indian Territory; Keokuk, Cedar Rapids, City. First ramblings of thunder were heard soon after noon, 
Bancroft, Clinton, and Corydon, Iowa; Yates Centre and | but no lightning till 15h.6 when there was a very sharp flash, 
Salina, Kansas; Portland and Gardiner, Maine; Woodstock, followed by thunder, which was 2,000 feet tothe southeast. A 
Maryland; Mi:ton, Somerset, Provincetown, Westborough, | half minute latér another crash of thunder was noted four 
Fall River, Princeton, Taunton, Deerfield, Cambridge, Quincy, miles away. At 15h.7 a clap was noted about one mile away. 
and Amherst, Massachusetts; Grand Haven, Mackinaw City, At 15.8 the clap was one mile and very nearly overhead. At 
and Alpena, Michigan; Saint Paul, Minnesota; Central Col- | 15.9 there was another two miles overhead. At 15.10 it was 
lege, Missouri; Valentine, Marquette, and Genoa, Nebraska; | three miles off. The thunder gradually died away after 15.10. 


Nashua, New Hampshire; Atlantic City, Clayton, and Egg 
Harbor City, New Jersey; Oswego, Rochester, Cooperstown, 
North Volney, Factoryville, Menand’s Station, Mountainville, 


Ithaca, Palmyra, and Setauket, New York; Wauseon, Gar. 


rettsville, and Elyria, Ohio; Erie, Dyberry, Grampian Hills, 
and East Brook, Pennsylvania; Block Island, Rhode Island; 
Nashville, Tennessee; Lunenburg, Newport, Strafford, and 
Poultney, Vermont; Lynchburg and Wytheville, Virginia; 
Delavan, Wisconsin. 

28th.—Milton, Heath, and Quincy, Massachusetts; Central 
College, Missouri; Rochester, New York; Fort Spokane, 
Washington Territory; and Fort Bridger, Wyoming. 


THUNDER-STORMS OF JULY, 1886. 
(By Jr. Prof. H. A. Hazey.] 
There have been received during July 699 reports of dis- 


The singular fact about this storm was that it seemed to form 
overhead or slightly to the southeast, there being no definite 
‘movement of the storm from southwest or away from the station. 

During the summer of 1885 the New England Meteorological 
Society began collecting detailed records of thunder-storms in 
New England. A report of the first season’s work has been 
published in the ‘‘ Proceedings of the American Academy,” and 
the following extract of the conclusions of Professor Davis are 
taken from that: 

While summer storms are much more frequent than winter storms, still they 
are not uniformly distributed through the season; they appear in greater num- 
ber and size for a few days, and then are almost or quite absent for a time. 
The cause of this seems to be found in their dependence on the larger dis- 
turbances know as “‘areas of pressure,’’ as used in the Signal Service publica- 
tions. It may be concluded that the development of such storms depends, not 


only on the heat of the summer afternoons, but also on the equilibrium of the 
atmosphere, as determined by the circulation of cyclonic winds. 


This fact 
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Thunder-storms by districts, July, 1886. 
District State.  & | | 6) 7. Bg.) 14. | 15. 16, 17. 18. 19. | 20. | 21. | 22. | 23. | 24. 25. 26.) 27. 28. 29 30. | 31. 
Connecticut 
Maine i 
Massachusetts 
I New Hampehire 
New Vork..... 
Rhode Island 
Vermont 
|! West Virginia. I 2 2 ts I 8 23/17) 6 
Datel 8. 5| 9/23 37 7/13 a2 | 63 46) 19 
| Indiana. 
it Kentucky 
Obio 
Tennessee ..... 
| 
| 
Total ...... 7 3 "6 2 5 
| 


Grand total... 4 12 31/13) 10/17 87 | 89 124 75 26 


224 251 114 | 50 154 44 | 27 37 | 45 22 64 261 | 94) «6448 «149 210 164 | 2,708 


was first definitely announced by Marié Davy in 1864, who says: ‘‘ The ap- 

pearance of storms always coincides with the presence of rotary winds, known 

under the name of ‘ bourrasques,’ '’ and has been confirmed by other European | 
services and by the Signal Service. The greatest number of our summer 

thunder-storms occur when acentre of low pressure lies tothe north or northeast 

of us. But there are also examples of storms occurring in areas of high or 

equable pressure, as on August 1, 1885; these would seem to correspond to 

the ‘‘'Wirme-Gewitter’’ of Mohn, and to depend on a local warming of the lower 

air sufficient to bring about the unstable equilibrium that in the other cases 

(Wirbel-Gewitter) depends on the arrangement of upper and lower currents 

in the cyclonic circulation. A more peculiar exception to the general rule of 
occurrence is found on certain dates when a well-developed low pressure 

centre passed north of New England without bringing any local storms to us. 

The most pronounced example of this condition was on July 17th, in the mid- 

die of a long period remarkably free from storms; it was one of the hottest days 

of the summer, and yet passed without reports worth mentioning. The oc- 

currence of two neighboring low pressure areas may interfere with the arrange- 

ment of apper winds needed for the development of the heavy clouds of 
thunder-storms, as on June 15th, with low pressure centres northeast and north- 

west, and no storms, and on July 10th, with low pressufe centres north and 

south, and we had only light rains. 

The direction of motion of thunder-storms seems to be about at right angles 
to the radius joining them with the low pressure centre. The relation of the 
velocity of local storms to the gradients and the velocity of the low areas in 
which they occur, needs still further investigation. The same may be said of 
the conditions that determine the arrival of some storms early in the day, and 
of other etorms late ; the passage of some storms with apparently undiminished 
strength off the sea-coast and their endurance into the evening, while others | 
act in the opposite way; and the maintenance of high temperatures after some 
storms (morning squall of July 21st, and morning storm of August 4th) while 
most are followed by decidedly cooler weather. 

The surface winds flowing towards the storm at a little distance from it, and 
the squall commonly met, blowing outwards in front of the rain-area, are well- 
defined on many occasions. The relation of the rain to the out-blowing squall 
is variable; in many cases, the former seems to be the effect of the latter ; but | 
in others we bave heavy rain and no squalls; sometimes the squall is felt at | 
only a few stations, while the heavy rain is general. Many observers speak of | 
a connection between lightning flashes and an increase in the rainfall immedi- 
ately following ; it is quite possible that this relation exists, but the evidence | 
usually quoted to prove it does not seem conclusive. 

The more general distribution of storms in the areas of low pressure, their 
total duration, and the possibility of their surviving the cooler hours of the 
night, are problems that can be better determined , the work of the Signal 
Service in reviewing the more detailed studies of local services. It is hoped | 


that many of these problems may find their solution in that larger fund of 
material towards which this report is offered as a contribution. 


Thunder-storms are of so rare occurrence on the Pacific 
coast, only twenty-three storms being reported from twenty 
stations in California, Oregon, and Washington Territory, 
during 1885, and twenty-seven during June and July, 1886, 
that the following abstract of a report from B. 8. Pague, Sig- 
nal Service observer at Roseburg, Oregon, is of special in- 
terest : 


Thunder-storms at this station ave six @ year, and a severe storm is 
rarely felt. From January, 1888, to July, 1886, the number of storms were : 
April, 5; May, 4; June, 3; July, 6; August, 3; September, 1 ; October, 1. In 
1883, there were 7 ; 1884, 7 ; 1885, 3; 1886, 7. The following report is based on 
the storms of July 18th, 19th, and 20th. This city is situated in a valley of 
five hundred acres, surrounded by low ranges of mountains two or three hun- 
dred feet in altitude above the station. About fifty miles north of Rosebu 
begins the Willamette Valley, which is one hundred and fifty miles long, an 
from fifteen to forty miles wide, extending to the Columbia River. It is flat, 
has comparatively few trees, is very warm in summer, and is quite thickly set- 
tled. Light thunder-storms generally occur in the afternoon, moving from 
south to north, and severe lightnin is rarely observed ; records show only two 
eases in many years, namely, July 4, 1882, and July 20, 1886. In 1882, 
many trees were struck, which was the first time known in this vicinity. The 
thunder consists of slow, rambling sounds. The wind rarely attains a great 
velocity ; on August 2, 1884, however, its rate was forty-one miles per hour. 
Hail with thunder-storms is almost unknown. 

For seven days previous to July 18, 1886, the mean humidity was 54 per 
cent., and for four days previous it was 47 per cent. The humidity in the 
morning is from 80 to 96 per cent., while on the morning of the 18th it was 
66 per cent. at 4 a. m., 39 per cent. at 8 a. m., 29 per cent. at noon, and 380 
per cent. at 4p. m.; the rain beginning at 3.55 p. m. The pressure had a 
steady fall, and ( the temperature a steady rise, from the 12th to the 18th, when 
the latter reached 100°. The storm of the 18th moved from north-northeast 
to south-southwest, east of the station, no lightning being visible. Thunder 
was first heard at 2.27 p. m. and last at 3.25 p. m. Rain began at 3.55, ended 
at 4.35, amount a trace. Wind before, northeast; after, east; from 5 to 12 
miles per hour. Temperature before, 99°; after, 86°. Heavy rain fell to the 
eastward. The storm of the 19th suddenly appeared over the crest of a hill 
three hundred feet in elevation and one-eighth mile to southeast. It was heard, 
a few minutes before it appeared, by the gale blowing through the timber. Its 
course was curved from southeast to northeast. While the sun shone in the 
west the eastern sky was black as the darkest night. Rain (.15 inch) fell 
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seconds previous to the rain. The highest wind, lasting five minutes, was 
twenty-four miles per hour. Direction of wind before storm, northeast; after, 
southeast. Temperature before storm, 85°; after, 71°. During the storm 
the low clouds had a whirling motion, branches were broken and grain was 
prostrated. On July 20th, at 4.48 a. m., one of the most violent thunder- 
storms, consisting of rapid lightning flashes and peal on peal of thunder, broke 
on the station. It lasted three hours, and was most severe from 5.40 to 6.15. 
Rain (1.00 inch) began at 4.19, falling in torrents till 8.15, and ending at 
ae a.m. No hail; light wind, east and south; temperature before, 64°.5; 
after, 68°. 


CHART OF ELECTROMETER READINGS. 
[By Prof. T. C. Mexpenna.t, Assistant. ] 
The first diagram of chart vi shows the results of a set of | 
observations made on the top of the Washington Monument. | 
The elevation of the collector is about five hundred and five) 
feet above the ground. The observations were taken every | 
five minutes, except between 11.30 a. m. and 12 m., and bhe- | 
tween 1.30 and 2 p. m., when the interval was one minute. | 
The day was cloudless but hazy, the wind from the south-| 
west and light. During the forenoon the needle oscillated. 
almost continually, indicating variable, high, positive poten- | 
tials. During the afternoon the indications were much less | 
in value, and more regular in character, the weather remain- 
ing, however, apparently the same. About 12.30 p. m. there 
was a period of about eight minutes during which the needle | 
was again very active, after which the indications became | 
again of less value and less variable. | 
The second diagram of chart vi represents the values ob- 
tained at the Sloane Laboratory, Yale College, during the pass- 
age of a thunder-storm, July 14, 1886. Thunder was first 
heard at 6.45 p. m.; loudest from 7 to 7.05 p. m., and last 
heard at 7.15 p.m. The wind, before the storm, was from the 
east, velocity about twelve miles an hour; during the storm. 
from the east and southeast, and after the storm from the east. | 
Rain began at 6.54 p. m. and ended at 8.30 p. m. 
was recorded at 7.02 and 7.07 p. m. 

The following notes are abstracted from the report of the 
observer at that station: 
Negative potentials occurred on the following dates: June 23d, heavy rain 
and east wind. June 30th, at 1 p. m., very slight indications, weather clear, | 
wind south. July 3d, 11 a. m., very slight indications, weather clear, wind 
northwest. July 9th, 9a. m., wind northeast, light rain ; 3 p. m., wind south, 
light rain. July 12th, 1 p. m., slight indications, weather clear, wind south. 
July 16th, throughout the day large values, continued rain. July 21st, at 11 
a. ™., light rain, southeast wind. July 27th, at 11 a. m., large values, heavy | 
rain. ll days on which rain fell were characterized by negative potentials. | 
A faint auroral display observed at 2 a. m., June 30th; was preceded, during | 
the afternoon of the 29th, by negative potential. 


Lightning | 


from 4.31 p. m. to 5.04 p.m, Hail, size and shape of a pea, fell for thirty | There was a very brilliant aurora during the night of July 27th. At6.40a. m. 


July 28th the potential exceeded 1,100 volts. From 7 a. m. until 8.15 a. m. 
the mean potential of the air exceeded 1,000 volts. At 9 a. m. it averaged 
about 265. It continued fallin steadily. At 11 a. m. it was zero, and at 1 
p- m., minus ten, where it remained during the rest of the day. 


The third diagram of chart vi represents the potential vari- 
ations during a thunder-storm at Cornell University, Ithaca, 
New York. The observations, in detail, are given below : 


During the month negative readings occurred on the following dates: July 
7th, at 9 a. m., in value about 16 volts, the weather hazy, the wind northwest 


‘and fresh; low positive potentials during the rest of the day, the weather re- 


maining cloudy and threatening. July 14th, at 11 a. m., mean value 220 
volts, weather cloudy, and at times raining. At 1 p. m., 1,425 volts, and a 
minute later 670 volts, changing to positive 400 at 1.02 p. m., 500 at 1.03, and 
zero at 1.04 p.m. July 17th, during the forenoon, ji ht negative values, 
becoming greater; weather clear and warm, with light Tene. July 18th, at 
noon, during thunder-storm; 3 p. m., 3,250 volts during thunder-storm. July 
20th, at 11 a. m., slightly negative for a few moments. July 28th, at 9 a. m., 
weather clear, calm, and hazy. Rain occurred on July 14th, during the night 
of the 15th, on the 17th, 18th, 21st, 25th, and 26th. 

ie the thunder-storm of July 14th the following observations were 
made: 


Volts. 


Time. Remarks. Time. Volts. Remarks. 
A. M. A. M. 

10.57 ...... 850 Raincommenced.) 11.37...... 4+ 125 

11.03....... — 300 | Rain increasing. | 11.38...... 4+ 225 

11.138......! 350 11.40...... +-- 300 

0 Rain diminishing. 11.42.... 120 

— 125 | 11.44... — 80 

11.19......| — 126 11.46..... — 170 

5 + 450 | Rain increasing. | 11.48.... — 85 
+ 375 | 11.50..... — 150 Rain increasing. 
+1300 Very heavy rain. | 11.51.... — 300 

+1400 Rain diminishing.) 11.53...... + 270 

+1300 11.54..... 125 

it +1600 11.55..... — 150 

| 11.30...... +1000 Rain diminishing. 11.56..... — 200 

+ 700 11.58.....) — 175 

+ 250 12.00 m.. — 180 

11.38...... + 2 | 1.00 p.m —1425 High southeast 

— 50 Light rain. wind, light rain. 

11.35...... — 2% 105 p.m + 10 

+ 2 3.00 p.m 45 


OPTICAL PHENOMENA. 
SOLAR HALOS. 
Solar halos were observed in the various states and terri- 


At Boston, Massachusetts, on Tuly 27th, the electrometer gave tories during the month, as follows: 


evidence of unusual disturbance, and special readings were. 
made at intervals of two minutes from 9 a. m. until 11 a. m. 

The following abbreviated table is from the observer’s | 
record: | 


Alabama.—Mobile, 10th. 

Arizona.—Yuma, 12th, 20th. 

Connecticut.—New Haven, 2d; New London, 29th. 
Dakota.—W ebster, 30th. 

Florida.—Santord, 1st, 5th; Key West, 1st, 8th, 9th. 
Georgia.—Augusta, 2d; Savannah, 11th. 


Oregon.—Roseburg, 4th, 26th; East Portland, 6th. 


Time. | Volts.| Remarks. Time. Volts.) Remarks. org’ 
mm Tllinois.—Pekin, 1st to 5th, 7th, 8th, 10th, 12th, 20th, 24th, 
A, M. ; | P.M. Indiana.—Jeffersonville, 13th, 16th. 
Threatening. t 25 Light rain. Iowa.—Keokuk, 23d. 
9.08 ........ 2.06 ........ $150 
0 + 60 | Heavy rain. 20th, 21ist, 22d; Salina, 27th; Yates 
— 40 Rain ended, +360 her, 21st. 
2.16 —180 Light rain. Massachusetts.—Milton, 5th, 18th, 25th; Heath, 19th; Prov- 
+ \ | incetown, 25th, 26th, 28th, 29th, 30th. 
9.40... 0 40 Heavy rain, Michigan.—Escanaba, 8th; Marquette, 8th, 29th; Grand 
9.46 40 2.24... + 65 | Haven, 11th. 
9.50 — 16 + 25 New Hampshire.—Mount Washington, 25th. 
Light rai | New Jersey.—Clayton, Ist, 15th; Beverly, 13th. 
— 20 | 
10.30... 0... 15 | | North Carolina.—New River Inlet, 9th, 15th, 18th, 25th. 
10.40 ......4. + 5 | Ohio.—Wauseon, 2d, 25th, 29th. 
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Pennsylrania.—Philadelphia, 1st; East Brook, Ist, 28th; 
Dyberry, 24; Wellsborough, 14th, 26th. 

South Carolina.—Stateburg, 2d, 20th, 
14th. 

Tennessee. — Nashville, 24th, 31st. 

Texas. —Galveston, 12th, 13th, 19th, 22d. 

Vermont.—Luanenburg, 7th; Poultney, 9th; Strafford, 29th. 

Virginia.—Lynehburg, 4th, 21st, < 27th; Variety Mills, 15th; 
Dale Enterprise, 26th, 29th. 

Washington Territory.—Bainbridge Island, 31st. 

27th. 

Wyoming.—Fort Bridger, 11th, 21st, 24th. 

LUNAR HALOS. 

Lanar halos were observed in the various states and terri- 
tories during the month, as follows : 

Alabama.— Montgomery, 8th, 9th. | 

Arizona.—W illcox, 16th. 

California.—Sacramento, 12th. 

Colorado.—Pike’s Peak, 14th. 

Connecticut.—New London, 17th. 

Florida.—Key West, 7th, 8th, 10th; Sanford, 9th, 16th; 
Jacksonville, 10th, 12th; Limona, 17th. 

Georgia.—Atlanta, 6th; Augusta, 10th, 
Lith. 

[Vinois.—Vekin and Springfield, 9th. 

Indiana.—Jeffersonville, 9th, 10th, 11th, 13th; Vevay, 10th, | 
13th; Terre Haute, 12th. 

Kansas.—W yandotte, 7th, 8th; El Dorado, 7th, 22d. 

Kentucky.—Frankfort, 10th, 12th; Louisville, 11th. 

Louisiana.—New Orleans, 10th, 13th. 

Maine.—Portland, 9th, 25th. 

Massachusetts.— Boston, 21st, 25th. 

Michigan.—Lansing, 8th. 

Nebraska.—North Platte, 9th, 11th; De Soto, 13th. 

New Hampshire.—Nashua, 9th, 21st, 25th. 

New York.—Setauket, 8th. 

North Carolina.—New River Inlet, 13th; Kitty Hawk, 17th. | 

Ohio.—Tiffin, 8th; Cincinnati, 12th ; ; Garrettsv ille, 24 24th. 

Oregon.— East Portland, 17th. 

South Carolina.—Spartanburg, 13th. 

Tennessee.— Knoxville, 7th, 8th; Nashville, 12th, 18th, 19th. 

Texas.—Palestine, 6th, 9th, 16th; Indianola, ith, Sth, 11th, | 
13th to 18th; Brownsville, 9th; San Antonio, 13th. 

Utah.—Friseo, 17th. 

Virginia.—Bird’s Nest, 6th, 7th, 12th, 13th; Wytheville and | 
Dale Enterprise, 9th ; Rappahannock Station, 9th, 11th; Lyneh- 
burg, 10th, 13th, 14th; Variety Mills, 11th. 

West Virginia.—Clarksburg, 7th; Parkersburg, 7th, 13th. 

Wyoming.—Fort Bridger, 10th, 15th. 

The phases of the moon (Washington mean time) during 
July, as given in “The American Ephemeris and Nautical 
Almanac ” for 1886, are as follows: New moon, Ist, 4 h. 58.4 
m., and 30th, 12 b. 17.7 m.; first quarter, 7th, 20 h. 9.9 m.; 
full moon, 15th, 10 h. 0.7 m.; last quarter, 23d, 14 h. 13.1 m.; 
apogee, 18th, 13.6 h.; perigee, 3d, 0.0 h., and 31st, 5.9 h. 


MIRAGE, 
Indianola, Texas, 12th, 13th. 
Oswego, New York, 22d. 
Dalath, Minnesota, 9th. 
Webster, Dakota, 6th. 
Salina, Kansas, 27th. 
Reidsville, North Carolina, 30th. 


MISCELLANEOUS PHENOMENA. 
DROUGHT. 


During July a very disastrous drought prevailed over Iowa, 
Illinois, Dakota, and Minnesota, as well as over the greater 
part of Wisconsin, Nebraska, Kansas, and Texas. The dry 
weather commenced in May, and during June and July had be- 


2ist; Spartanburg, 


12th; Savannah, | 


and dry. 
from lack of water and food. 


come a severe drought, inflicting large losses on the grain- 
growing interests in the Northwest and the cattlemen in Texas. | 


‘Dari ng the first six ange of the munth very y high tempenstenes 
‘oceurred in the northern districts, especially in Dakota on the 
6th, which added materially to the injurious effects of the dry 
weather. In New England also the effect of dry weather could 
be seen in the brown dry grass and short crops. All the rivers 
were low, especially the Connecticut and Merrimac, while a 
number of their tributaries had become nearly dry. Along 
the valleys of both these rivers a number of mills were obliged 


to suspend operations on account of the low water, and many 
‘persons were thrown out of employment. 
will serve to show the extent and severity of the drought: 


The following notes 


Aberdeen, Brown county, Dakota, 4th: hot winds and un- 


usually warm weather have prevailed in this vicinity for the 


past week, doing much damage to wheat. Farmers estimate 
that the yield will not be more than half the average crop, as 
very little rain has fallen during the past month. 


Freeport, Stephenson county, Illinois, 6th: drought has 


| prevailed in this vicinity during the past six weeks, and the 


round has become very hard and dry. The growing crops are 
ing stunted, and pasture land is becoming bare. 

Huron, Dakota, 6th: the ground is quite dry, and grain and 
grass are suffering from the effects of the long continued dry 
weather. 

Fort Worth, Texas, 7th: reports from various parts of the 


| surrounding country state that the effects of the long drought in 


western Texas is unprecedented, in some localities no heavy 
rains have fallen during the past fourteen months. 

Galena, Illinois: on the 9th the long-continued and disas- 
trous drought in this section was broken by a rain, which 
thoroughly wet the ground and greatly benefited vegetation 
of every kind. 

Albany , Shackleford county, Texas: on the 12th the north- 
ern part ‘of Texas was visited by a heavy rain storm, which 
was of great benefit to farmers and cattlemen. During May, 


June, and the first decade of July very little rain had fallen, and 
\the ground had become cracked and baked hard by the sun. 
Crops of all kinds, including grass on cattle ranges, were dead 


Cattle were reported to have been dying rapidly 


Cedar Rapids, Iowa, 13th: reports from various points in 
Iowa show that crops will be short on account of the prevailing 
drought. 

Bangor, Maine, 14th: drought in this section of the state 
has affected the hay crop, and only two thirds of the average 
yield will be secured. In Washington and Hancock counties 
as well as in various other parts of Maine, the injury has been 
greater and numerous wells and springs have become ex- 
hausted, while rivers as large as the Penobscot became so low 
as to interrupt logging operations. On the Mattawamkeag 
River 5,000,000 feet of logs were grounded. 

Boston, Massachusetts, 15th: reports from the various farm- 
ing districts of the state show that the crops are suffering 
severely from the effects of the drought. In Newburyport and 
along the Merrimac Valley thousands of acres of potatoes 
and corn are injured. The drought has inflicted severe losses 
on the Cape Cod cranberry farmers. 

Grand Haven, Michigan, 15th: farmers say that the long 
continued dry weather has dried and killed the grass in pas- 
tures, and that the potato crop will be a complete failure. 

Carson, Pottawattomie county, Lowa, 16th: drought has pre- 
vailed here during the past six weeks, and corn and other 
crops are suffering. 

Dallas, Texas, 17th: the drought in western Texas has be- 


‘come very severe; cattle are dying from want of water and 


grass; stockmen are moving their herds into those counties 
that have not been so seriously affected. 

Shawneetown, Gallatin county, Illinois, 20th: copious rain 
fell to-day, doing a great amount of good to corn, which had 
commenced to suffer from the drought. 

Cape Girardeau, Cape Girardeau county, Missouri: this place 
was visited by a heav y fall of rain on the afternoon of the 20th, 
which was of great benefit to crops, no rain having fallen dur- 


> 
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ing the past twenty-four days. Reports from various counties 
show that the rain was general thronghout this section, and 
was of inestimable value to farmers whose crops had begun to 
feel the effects of the continued dry weather. 

Elk Falls, Elk county, Kansas: on the 23d 1.22 inches of 
rain fell, breaking the drought which had considerably dam- 
aged corn and made the millet crop an entire failure. Grass 
was very short, and cattle were beginning to suffer from lack of 
food and water. 

Lamar, Missouri; on the 24th two inches of rain fell and 
was of inestimable value to farmers. The dry weather which 
had prevailed in this section during June and July did great 
damage to crops; they were injured not only by the lack 
of rain, but by the chinch bug which breeds in this section in 
great numbers during dry weather, and during the present 
drought were unusually numerous and destructive, especially 
in wheat fields. 

Fort Scott, Kansas: a heavy rain began falling on the morn- 
ing of the 24th and continued throughout the day; after five 
weeks of continuous dry weather this rain was of great value 
to farmers. Reports from numerous places show that the rain 
extended over the greater part of the state. 

Denver, Colorado: on the 25th heavy rain fell in the valley 
of the Platte River and over the plains to the eastward, 
breaking the long continued drought. Very little rain had 
fallen during the past three months, and water, even for 
domestic wants, had become searce. All the smaller streams 
had become dry and rivers were very low. 

Leavenworth, Kansas: on the 29th, after a drought of five 
weeks’ duration, an abundant rain commenced falling and con- 
tinued for several hours. 

Madison, Wisconsin, 30th: this vicinity is suffering from 
the effects of the drought which has now lasted two months, 
the total rainfall for June and July being only 1.87 inches. In 
parts of Manitowoc county no rain fell from April 30th until 
the middle of July, the result is an almost total failure of 
crops. The observer at Embarras reports that swamps and 
brooks are dry and rivers very low; also that the drought is 
more severe than any that has happened during the past forty- 
three years. 

Columbia, Miami county, Kansas: during the month very 
little rain fell in this county, and the effects of the drought were 
severely felt by farmers. Stock was suffering from want of 
both food and water. In this town wells and cisterns had be- 
come exhausted of their supply and the inhabitants were 
obliged to bring water from a distance. 

Pentwater, Michigan, 30th: dry weather has prevailed in 
this section for over three months, greatly injuring all kinds 
of crops and killing many trees. 

Mottville, Saint Joseph county, Michigan, 30th: streams and 
wells are lower than they have been for twenty years. 

Vevay, Switzerland county, Indiana, 30th: the deficiency of 
rain during the month has injured the corn crop. 


Cedar Rapids, Iowa: the month has been remarkable for the | 


small amount of rainfall, 0.58 inch. 
Wauseon, Fulton county, Ohio: the observer at this place 
reports as follows: 


The drought, which has continued through the month, is the severest in many 
years. In many places the ground is cracked eighteen inches to two feet deep, 
and one to two inches wide. Pastures are burned up, and meadows are brown 
as in the fall. Many farmers are compelled to feed their cattle. Corn is the 


with rains sufficient to break the drought temporarily toward the close of 
une. 


| * * * * * * 

The drought at Iowa City. 

| In the early summer of 1886 the last good rain fell on May 13th. Since 
that time we have had no rain reaching half an inch until August 4th. Thus 


| 


we had no serviceable shower for eighty-three days! The total rains which fell 
in this interval were 0.02 inch during the last decade of May; 0.41 during the 
first, 0.17 during the second, and 0.25 during the third, decade of June. Dur- 
ing the entire month of July we had only one-tenth of an inch of rain here. 
| The total rainfall during the eighty-three days of our drought was 0.95 inch 
j only. The normal rainfall for this part of our season is 10.82 inches. Our 
pastures have been brown for a long time, and burn readily from sparks of 
| passing trains, unless cropped bare by stock. Meadows yielded a aol crop of 
| most excellent hay, due to early rains, but the stubble remains brown and looks 
dead. A great deal of corn is stunted and cannot yield much of a crop, and 
where no ears have formed, will yield but little fodder. Small grain, especially 
oats, are good in grain, and yield fair to good, where sown early to be developed 
| by the spring rains; in that case the straw is good too, and thus will be quite 
an item in this winter's feed. It will be seen that even here, where the drought 
is extreme, there is not a failure of crops, because our farming operations are 
sufficiently diversified to make a total failure almost an impossibility. 
| 


T he belt of continuous drought. 


| A belt running diagonally from northwest to southeast through Iowa marks 
the region of greatest drought in the state, because no rain fell in this belt 
amounting to one inch during any ten days of this drought. From Marshall 
county a branch of this belt goes east over Iowa and Johnson to Scott county. 
| Throughout this forking belt the drought has been the most severe, because con- 
‘tinuous. In area this comprises probably one-tenth of the entire state. The 
' description given above of the drought at Iowa City will apply more or less to 


| all parts of this belt. 


EARTHQUAKES. 

San Francisco, California: on the 2d, at 3.30 a. m. (75th 
meridian time), a shock of earthquake was felt in this city. 
The vibration was from north to south, and continued about five 
seconds. The shock was also felt at Stockton, Redwood City, 
and numerous other places in the interior. 

Malaga, Spain: a shock of earthquake was felt here on the 
7th. 

FOREST AND PRAIRIE FIRES. 

Mackinac, Mackinac county, Michigan: destructive forest 

tires were burning along the line of the Detroit, Mackinac, 
and Marquette Railroad on the 6th. At Newberry, 30,000 
cords of wood were burned on the 5th. 
_ Lancaster, New Hampshire: on the 7th, after several weeks 
of drought, fire started in the forest near this place and spread 
‘with great rapidity. Several hundred acres of land were 
/burned over, destroying property valued at from $50,000 to 
$70,000. Included in the losses were one and a half miles of 
the Zealand Valley Railroad, two long trestles, two million 
feet of spruce timber ready for shipping, and a number of 
cars. 

Milwaukee, Wisconsin: on the 7th a fire broke out in the 
/woods near Romeo, a station on the Wisconsin Central Rail- 
road, and, communicating with a lumber yard, spread rapidly, 
destroying the entire village. A saw mill, a planing mill, 
and five million feet of seasoned lumber were also burned. At 
Embarras and numerous other places throughout the state 
very destructive forest fires occurred at different times during 
the month. Owing to the dry weather the woods burned 
rapidly and great quantities of valuable timber were lost. 

Jamaica, Windham county, Vermont: on the 8th a forest 
fire occurred in the mountains near this place, and, owing to 
the continued dry weather, the fire spread rapidly. A large 
number of railroad ties, 1,500 cords of wood, and many cords 


only thing that seems to grow, and it must have rain soon or it cannot ear. lof bark were burned. 


There is much complaint of wells and cisterns being dry. 

The monthly precipitation, 0.31 inch, is 4.01 inches less than the average for 
fourteen years. The largest July rainfall of that period, 7.26 inches, oc- 
curred in 1872; the smallest, previous to this year, 1.60 inches, in 1875. 
The total precipitation of the seven months of this year, 13.38 inches, is 
10.14 inches less than the average for that time, and the least I have recorded. 


The following is an extract from a description of the drought 
in Iowa, furnished by Gustavus Hinrichs, M. D., director of the | 
‘‘Towa Weather Service ”’: 

Since the middle of May Iowa has been subjected to a drought, the most 


severe on record. Fortunately, the greater part of the state has been favored | 


Erie, Erie county, Pennsylvania: on the 9th extensive 
forest fires were burning near Albion, in this county. 

Thurston, Steuben county, New York: on the 10th, after a 
month of drought, the forests in this vicinity were ignited by 
passing railroad trains and many acres of valuable timber were 
burned. The fire spread into fields of grain, causing great loss 
to farmers. 

Chemung, Chemung county, New York, llth: at Wynkoop 


Creek, four miles from this place, forest fires have been burn- 
ing for 


several days. A valuable track of timber land was 
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burnt as was also several farm houses and many fields of 
grain. 

Morley, Lincoln county, Wisconsin: on the 16th extensive 
forest fires prevailed in this vicinity. A number of large 
sheds stored with shingles and lumber were burned, also a 
large warehouse, entailing a loss of $18,000. 

Bangor, Maine: on the 16th extensive forest fires were burn- 
ing along the line of the Mount Desert Railroad. 

Howard City, Montealm county, Michigan, 17th: the drought 
in this section continues, and forest fires are destroying much 
valuable timber and farm property. On the 16th two farm 
houses, south of the town, were burned, together with a large 
amount of grain and stock. 

Muskegon, Muskegon county, Michigan, 17th: during the 
past twenty-four hours the town has been enveloped in smoke 
from fires in the surrounding forests. Farmers and lomber- 
men in Twin Lakes, Holton, Whitehall, Fraitport, North Hol- 
land, and other towns in this part of the state, have suffered 
serious losses from fire. 

Florence, Florence county, Wisconsin, 17th: the drought in 
this section has been severe since the middle of June, and on 
the 17th widespread forest fires prevailed. Luambermen esti- 
mate that 100,000,000 feet of pine were burned in the Meno- 
minee region alone. 

Muskogee, Indian Territory, 17th: the continued drought 
has withered and dried the prairie grass, and in several parts 
of this section extensive prairie fires have been burning for 
several days. 

Escanaba, Michigan: extensive forest fires prevailed in this | 
vicinity from the 3d to the 18th. The fires were extinguished | 
by heavy rain on the 19th. 

Forest and prairie fires have also been reported from the fol- 
lowing places: 

Portland, Maine: forest fires, 12th, 13th, 14th, 15th. 

Marquette, Michigan : forest fires, 5th, 7th to LOth, 16th, 19th. 

Mottville, Michigan: forest fires, Ist to 7th, 11th, 15th to 
18th, 22d. 

Grand Haven, Michigan: forest fires, 4th to 11th, 15th, 18th, 
20th to 25th, 20th. 

Fort Buford, Dakota: forest fire, 27th; prairie fires, 13th, | 
16th, to 24th. 

Humphrey, New York: forest fire, 5th. 

North Platte, Nebraska: prairie fires, 14th, 15th. 

Fort Assinaboine, Montana: prairie fires, 16th, 17th, eased 

Fort Maginnis, Montana: forest fire, 15th. 

Fort Shaw, Montana: prairie fire, 22d. 

Pike’s Peak, Colorado: prairie fires were seen from this sta- 
tion on the Lith. 

Fort Bridger, Wyoming: forest fires, 4th. 

Fort Spokane, Washington Territory: prairie fires, 17th, | 
19th, Sist. 

Portland, Oregon: forest fires, 29th. 
Roseburg, Oregon: forest fire, 30th. 


Bandon, Oregon: forest fires, 19th, 20th. 

La Grange, Oregon: forest fires, 26th, 31st. 

Mount Angel, Oregon: forest fires, 17th, 23d. 

East Portland, Oregon: forest fires, 15th to 19th, 28th, 29th, 
30th. 


INSECTS. 

Utica, New York, 14th: reports from various localities in the | 
hop producing region of central New York indicate that hop | 
lice and honey dew have committed great injury to the vine. | 
In Waterville the crop has been seriously injured by insects, | 
und farmers say that they will have only half the average crop. | 
In North Brookfield the crop has been almost entirely de- | 
stroyed. 
Yates Centre, Woodson county, Kansas, 30th: the month has | 
been very warm and dry, very little rain falling from the 10th 
of June until the 20th of this month. During this drought the 
chinch bug increased very rapidly and was very injurious to | 
crops, especially to corn, the yield of which will be reduced | 
probably fifty per cent. 


METEORS. 

Roseburg, Oregon: a meteor was observed at 12.25 a. m. of 
the 17th; it was about eight inches in diameter and moved in 
a sinuous course, leaving a trail of yellowish white light 10°-in 
length. The meteor exploded, when 10° west of porth, at an 
altitude of 20°, and luminous fragments were thrown off in all 
directions. 

Davenport, Iowa: on the 17th, at 1.20 a. m., a very bright 
meteor, about the size of a man’s head, appeared in the south- 
western sky, moving in a northeasterly direction. When near 
the zenith it burst with a report similar to that of a rocket. 

East Portland, Oregon: on the 17th, at 9 p. m., a large meteor 
fell; it was of a pale green color, and cast light sufficient to 
illuminate surrounding objects. 

Huron, Dakota: at 10.30 p. m. of the 26th a large meteor 
was seen near the zenith, from which it passed toward the 
northeast and exploded when about 10° from the horizon. 

Meteors were also reported, as follows : 

Arizona.—Yuma, 5th, 24th; Prescott, 24th. 

Arkansas.—Lead Hill, 12th, 29th. 

Colorado.—Montrose, 25th. 

Connecticut.—New Haven, 4th. 

Dakota.—W ebster, 30th. 

Florida.—Key West and Limona, 26th. 

Illinois.—W indsor, 27th; Charleston, 31st. 

Towa.—West Union, 5th; Cedar Rapids, 12th, 26th to 31st; 
Clinton, 26th, 28th, 29th. 

Massachusetts.—Boston, 11th; Provincetown, 24th. 

Montana.—Fort Assinaboine, 27th. 

New Jersey.—Beverly, 6th. 

New York.—North Volney, 22d; Mountainville, 22d, 23d, 
27th; Menand’s Station, 3lst. 

North Carolina.—Smithville, 29th. 

Ohio.—Tiftin, 31st. 

Oregon.—Bandon, 17th. 

Pennsylvania.—Pittsburg, 26th; Dyberry, 27th. 

South Carolina.—Stateburg, 23d. 

Tennessee.— Nashville, 27th, 28th. 

Virginia.—Variety Mills, 3lst; Wytheville, 2 

POLAR BANDS. 

Polar bands were reported during the month from the follow- 
ing stations : 

El Paso, Texas, 21st, 27th. 

Riley, Illinois, 23d. 

Salina, Kansas, 27th. 

Ninneseah, Kansas, Ist, 10th, 29th. 

Somerset, Massachusetts, 12th. 

Syracuse, New York, Ist. 

Napoleon, Ohio, 3d, 9th. 

Wytheville, Virginia, 26th, 30th. 

Dale Enterprise, Virginia, 30th. 

Prairie du Chien, Wisconsin, 25th, 27th, 28th, 31st. 

SAND STORMS. 

El Paso, Texas, 12th, 19th, 26th. 

Yuma, Arizona, 9th, 10th, 13th, 15th. 

Fort MeDowell, Arizona, 7th, 8th, 9th, 13th. 

Fort Yates, Dakota, 29th. 

SUNSETS. 

The characteristies of the sky, as indicative of fair or foul 
weather for the succeeding twenty-four hours, have been ob- 
served at all Signal Service stations. Reports from one hun- 
dred and sixty-five stations show 5,108 observations to have 
been made, of which one was reported doubtful; of the re- 
mainder, 5,107, there were 4,364, or 85.5 per cent., followed by 
the expected weather. 


, 27th, 28th. 


SUN SPOTS. 
Mr. H. D. Gowey, of North Lewisburg, Champaign county, 
Ohio, reports having observed sun spots on the following dates : 
Ist, 2d, 3d, 5th to 9th, 16th, 17th, 19th, 2lst to 24th, 27th, 


| 28th, 3ist. 
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Prof. L. G. Carpenter, of the Michigan Agricultural College, 
Lansing, furnishes the following record of sun spots for July, 
1886: 5th, 4 p. m., four groups, twenty-six spots; 10th, facule; 
17th, 3.40 p. m., two groups, eighteen spots; 23d, 3.30 p. m., 
three groups, twenty-six spots; 28th, 3.30 p. m., four groups, 
twenty-four spots; 3lst, 4.15 p. m., four groups, thirty-six spots. 

Prof. David P. Todd, director of the Lawrence Observatory, 
Amherst, Massachusetts, furnishes the following record of sun 
spots for July, 1886: 


Disappeared) Reappeared 
No. ofnew. by solar | by solar 
1886. rotation. | rotation, Remarks, 
Standard 
time. Gr’ps| Spots Gr’ps Spots! Gr’ps Spots Gr’ ps Spots 
1, 6p. m.. ° ° ° sot 
3,11 a. m.. ° ° ° ° 
4, m.. ° ° 3 | 45 
5, m.. 5 ° ° ° ° 3 50 
BD, B Pre 2 | 35 
Il a. m.. 2 25] 1 4 4 
28, 9 a. m.. ° ° ° ° ° ° 4 | 45 
29, 5p. m.. ° 4 | 45 
31, 2p.m...) © | 4 | 
Faculw were seen at the time of every observation. tApproximated. 


WATER-SPOUTS, 

The schooner ‘“‘ Douglas Hovey,’’? Captain Wright, reports 
seeing three large water-spouts on July 6th, at 6 p. m., when 
about twenty miles southeast of Cape Hatteras, North Carolina. 

Key West, Florida: at 7 p. m. of the 26th a water-spou 
formed in the bay, about half a mile from the town. : 


The observer at Pensacola, Florida, reports, as follows, in 
regard to an unusual phenomenon which occurred at that place 
on the 13th: 

At 3.50 p. m. arevolving column of smoke, between one and two miles distant 
and moving eastward, was seen to the east of the station. The altitude of the 
upper end was about 40°; that of the lower end about 20°. The clouds north 
of the column were moving from the north; those south, from the southwest. 
The upper end of the column was inclined toward the north at an apparent 
angle of 30° from the vertical; the phenomenon continued several minutes. 


VERIFICATIONS. 
INDICATIONS. 


The detailed comparison of the tri-daily indications for July, 
1886, with the telegraphic reports for the succeeding thirty-two 
hours, shows the general average percentage of verifica- 
tions to be 71.93. The percentages for the different ele- 
ments are: Weather, 69.35; wind, 65.04; temperature, 76.88. 
By states, etc., the percentages are: For Maine, 68.35; New 
Hampshire, 68.89; Vermont, 72.58; Massachusetts, 69.18; 
Rhode Island, 65.13; Connecticut, 67.92; New York, 73.48; 
Pennsylvania, 67.29; New Jersey, 69.53; Delaware, 67.29; 
District of Columbia, 65.50; Maryland, 69.89; Virginia, 70.16; 
North Carolina, 71.15; South Carolina, 69.89; Georgia, 73.12; 
Florida, 67.38; Alabama, 71.42; Mississippi, 71.16; Louisiana, 
75.63; Texas, 70.79; Arkansas, 70.07; Tennessee, 68.19; Ken- 
tucky, 75.18; Ohio, 74.46; West Virginia, 62.19; Indiana, 
74.37; Illinois, 74.73; Michigan, 76.08; Wisconsin, 68.82; 
Minnesota, 67.39; Iowa, 70.68; Kansas, 69.96; Nebraska, 
71.15; Missouri, 76.61; Colorado, 69.62; east Dakota, 66.40. 

There were twenty-six omissions to predict, out of 9,951, or 
0.26 per cent.. Of the 9,925 predictions that have been made, 
seven hundred and ninety-one, or 7.97 per cent., are considered 
to have entirely failed; six hundred and eighty-five, or 6.90 
per cent., were one-fourth verified; 2,274, or 22.91 per cent., 
were one-half verified; 1,978, or 19.93 per cent., were three- 
fourths verified; 4,197, or 42.29 per cent., were fully verified, 
so far as can be ascertained from the tri-daily reports. 

The following extracts, relative to the method of verifying 
the forecasts of the Signal Service, from the official instructions 
governing the Indications Division, Office of the Chief Signal 
Officer, are published for the information of those.interested : 

In determining the percentages of verification of predictions, the condi- 
tions occurring during the twenty-four hours predicted for, as shown by the 
charts for the 2d, 3d, and 4th reports, following the report on which the pre- 


diction was made, will be carefully examined by the verifying officer, who 
will ascertain whether the conditions predicted for each state or territory, or 
part of state or territory, have prevailed in it to the amount of one-fourth, 
one-half, three-fourths, or the entire area under consideration. The area for 
which the prediction is made will be considered in verifying weather and 
temperature ; any fraction of area less than one-quarter will be rated one (1); 
over one-quarter and less than one-half, two (2); over one-half and less than 
three-quarters, three (3); and over three-quarters, four (4). The barometer 
indications will not be verified, as the prediction is left optional with the Indi- 
cations Officer. 

In determining the percentage of verification of predictions of wind-direc- 
tion the verifying officer will note the directions reported on the three charts 
to which the prediction applies, and will ascertain whether the directions ob- 
served fulfill the prediction, as follows: If the direction predicted is observed 
at one-quarter of the observations reported from the stations on the three 
charts under consideration the percentage of verifications will be rated one 
(1); over one-quarter and less than one-half, two (2); over one-half and less 
than three-quarters, three (3); and over three-quarters, four (4). 

In determining the total monthly percentages of verifications for all the 
predictions, the percentage of verification for each state for weather will be 
multiplied by five; for temperature, by four; and for wind-direction, by one ; 
the sum of all these will be divided by ten. 

CAUTIONARY SIGNALS. 


During July, 1886, twenty-seven signals of various kinds 
were ordered, of which number, five, or 18.52 per cent., were 
fully justified both as to direction and velocity. Of the above 
signals, eleven were ordered for northeasterly winds; of these, 
three, or 27.27 per cent., were justified both as to direction and 
velocity, and three, or 27.27 per cent., were justified as to 
velocity only. Four signals were ordered for southeasterly 
winds, of which none were justified both as to direction and 
velocity, two, or 50.00 per cent., were justified as to velocity 
only. Eight signals were ordered for southwesterly winds, and 
two, or 25.00 per cent., were justified both as to direction and 
velocity. Four signals were ordered for northwesterly winds; 
of these, none were justified. 

In twenty-six cases winds occurred which would have justi- 
fied cautionary signals had they been displayed, and in twen- 
ty-seven cases winds occurred which would have justified the 
display of on-shore signals. 

RAILWAY WEATHER SIGNALS. 


Prof. P. H. Mell, jr., director of the “Alabama Weather 
Service,” in the report for July, 1886, states: 

The verification of predictions for the whole area was 94 per cent. for 
temperature, and 90 per cent. for weather. 

The following corporations comprise this system: South and North; Mont- 
ere I and Mobile; Mobile and Girard; Georgia Pacific; East Tennessee, 

irginia and Georgia system in Alabama; Memphis and Charleston; Columbus 
and Western; Atlanta and West Point of Georgia; Northeastern of Georgia ; 
Western and Atlantic; East Tennessee, Virginia and Georgia system in 
Georgia; Montgomery and Eufaula ; tbe 3 and Selma; Pensacola and 
Atlantic ; the cities of Milledgeville, Georgia, and Talladega, Alabama. 

LOCAL WEATHER SIGNALS. 


Prot. Goodwin D. Swezey, director of the ‘ Nebraska 
Weather Service,”’ in the report for July, 1886, makes the 
percentage of verifications for temperature in the state 88.7, 
and weather 71.5. 

Prof. Winslow Upton, director of the ‘‘ New England Mete- 
orological Society,”’ in the report for July, 1886, states: 

The verification of weather signals at New Haven was 94 per cent. for tem- 
Cwrencan 77 for weather ; at twelve stations reporting to the secretary, 94.6 
or temperature, 79.8 for weather. Local predictions made at Blue Hill in the 
morning for sixteen hours were 90 per cent. verified, and at sunset for thirty 
hours were 84 per cent verified. 

J. D. Plunkett, M. D., President of the Tennessee State 
Board of Health, in the bulletin for July, 1886, gives the fol- 
lowing table of verification of weather signals: 


Stations. Stations. Weather. 

Per cent, | Per cent. Per cent. | Per cent. 
Nashville. 90.3 83.9 Shelbyville .. 54.8 54.8 
Jackson .. 89.3 64.5 Fayetteville 93.5 74.2 
Milan ..... 87.1 61.3 Athens ....... 100.0 96.8 
Trenton ..... 100.0 74.2 Springfield ......... 96.8 54.8 
Clarkeville.........ccsesesees 74.2 | 42.0 Johnson City ......... 83.9 67.8 
Gallatin 100.0 67.7 Lexington ... 93-5 77.4 
Murfreesborough ........... g0.0 73.3 ves 96.8 74.2 


Average for state, temperature, 89,3; weather, 69.0 per cent. 
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Meteorological record of voluntary observers and Army post surgeons, July, | Meteorological record of coluntary observers, ete. tesitantll. 
1886. 
The maximam and minimum temperatures at stations marked thus (*) are from readings | Temperature. Temperature. 
of other than standard inetruments. 
a = ai 
2 sis = = 
Stations Stations. = = = = 2 = = = 
Brownville .........-.. 62 77.7 3.00 Albany*..... 9 
= a | SOD SS | 75-7. 0.83 Bandon® ...... 56.6 1.89 
103 55 78.5 0.70 East Portland SO | 0.06 

Alabeoma ° lunches Indiana—Cont'd. ° Tuches Fair bury . TOD Eoin 33 67.4 | 0.24 
Birmingham *......... go 71 5-95 | 75.7 | 3-86 | Fremont ® ... 105 56 76.9 1.07 Klamath, Fort. 20 | 64.3 | 1.06 
Mount Vernon B’ks. 95 Terre Haute* FO SB 1-87 | Gemom 10g | 56 | 77.7 3.22 La Grande 0.18 

Avieona 58 75.4 1.85 Hay Springs * 55 74.8 3.9 Mount Angel®........ 93 56 €9.8 4.68 
Huachwea, Fort........ 10g So. | 8.41 sows. Marquette. Pennsyleania. 

Lowell, CB tence Bancroft St 1.09 | Niobrara, Fort ....... 110 $6 80.5 | 1.32 53 73-5 | 2.35 
McDowell, Fort....... 04 0.10 Cedar Rapidea B 56 77.2 0.58 Robinson, Fort........ 104 50 78.1 0.74 Bethlehem *........... 74.4 | 3-52 
Verde, Fort -3 0.14 Cedar Rapidsb* to2 48 | 75-7 0.36 Sidney, Fort............. 10§ 53 75-5 1.64 Blooming Grove*... 96 54 70.2 | 4-10 

Arkansas 48 5-3 | 9-76 | Stockham . 2.40 Catawissa *............ 93 50 | 71.8 | 3.62 

© 104 60 103 65 1.3 0.20 | Yutan.. . 103 64 77.9 2.17. Drifton..... 94 48 (6645 4.35 
British Colembia Des Moines lol Dyberry ... 93 42 67.0 2. 
New Weetmineter .. So 65.2 2.40 Independence 92 75-0 9.99 | Carson City............. 9 37 70.9 | 1.25 | Easton 

California Logan ... 103 77.9 | 2.20 | Halleck, Fort.......... 96 32 0.80 Franklin®......... 90 44 63.0 3.90 
Alcatraz Isiand........ 67 50 36.5 0.15 Fort Madison.. 100 0.30 | MeDermit, Fort ....... 101 43 73.3 0.78 Germantown*....... 97 GO 
A 114 45 83.5 0.00 Manchester*..........1 53 768 0.54 New Hampehire. Grampian Hills*.... 90 54 70.0 5-47 
Angel Isiand ......... 91 52 62.4 0.24 Monticello *........... 75.0 | 0.63 | Antrim.. oud 4630 Philipsburg * ......... 85 58 72.0 1.80 
Benicia Barracks... 97 70.3 0.01 Mount Vernon® ...... 102 B | Ashland. 2.099 Quakertown. ......... 86 50 68.5 4.86 
Bidwell, Fort. 99 3971.9 | 6.41 103 §2 | 77.2 | 0.32 | Belmont......... 56 66.9 6.28 
Cab O.10 || Oskaloosa ....... 10% SB | Berlin Mills ... 1.30  Wellsborough ®...... 48 69.2 4.63 
Gaston, Fort 110 40 «73.5 0.35 West Union *......... 57 | 73-0 | 0.66 | Bristol ........... ..| 2.99 West Chester ......... 92 | 71.9 | 6.31 
Hy deaville 86 « Kansas. Lake Village...... || Wy 80k... 96 56 | 76.0 | 5.02 
Mason, Fort 76 63 77-5 4.72 | Nashua......... 3.12 Zionsville ...... 96 68 | 75.6 | 4.28 
10a 71.6 trace Atchison ® ........... 64 0.12 Wier's — 4047 South Carolina 
Nicolaus tr 62 8 0.00 Belleville ........ 78 -8 0.92 | Wolfborough .. .| || Afken ......... 92 65 79.5 | 8.40 
Orovill 61 '.2 trace El Dorado 5! 80.6 4.05 3-45 Kirkwood *... 36 60 78.3 4.78 
671.0 trace Elk Falls New Jersey. Spartanburg .......... 86 6 75-4 5-45 
Presidio of San 72 47 $8.2 0,20 60 | 8.0 1.52 98 §2 73-5 | 2-10 Stateburg*............ g2 64 | 77.5 | 4-79 
77-4 0.00 Hays, Fort St | 76.0 | 6.66 | Bewerly 92 73-5 5-55 Tennessee. 
Salinas 52 8.9 trace Independence *,..... 109 2? 51.2 3.00 | Dover * 93 3 70.0 3.10 Ashwood................ 96 60 78.5 0.97 ‘ 
Santa Barbara......... Ra 66.3 trace Manhattan 2 81.8 2.88 | Harbor City §0 | 73-1 | 7-95 | Austin ........ go 58 | 77.9 | 4-73 

Colorado Ninnescah.. 67 94 64 73.4 5-43 58 77.8 | 2.55 
Colorado Springs 94 4471.8 Riley, Fort ........0 $3 81.3 2-46 | Phillipsburg.......... | 3-06 
Lewls, Fort 92 43 99-7 SALMA 7° 84.5 | Readington® ......... 98 64 7° | 3-24 

Commecctiont TOPO 68 80.5 1-3! | South Orange........... 92 58 70.5 3.48 Comfort ........... 4.04 
Bethel ...... || 58 78.1 5.95 | Upper Montelair ..... 55 71.0 Concho, Fort 63 | 86.7 0.36 
Hartford 4.90) West Leavenworth. 102 GD | 1.60 | Vineland | 50 75.7 6.47 Corsicana ..... So 
North Colebrook 8» 66.2 0.58 Westmoreland*...... 104 83.0 0.87 New Mexico. McIntosh, Fo bal 68 90.0 1.51 
Southington ......... 71.2 3.50 Wyandotte ove 64 73.9 | Bayard, Fort.......... 77.1 1.16 Silver Falls............ OO 3-06 
G2 2.37 Yates 79.0 3-99 | Gallinas Spring....... 9B | 62 2.57 New 67 | 83.4 2.10 

Dakota Kentucky. Selden, Fort ........ 8g .6 | Ringgold, Fort ...... 74 «| «87.9 «1.27 
Abr. Lincota, Fort... 106 50 76.4 1.40 Frankfort 95 587 76.4 2.51 Union, Fort....... ons 72.7 1.18 Vermont. 

Meade, Fort 104 55 78.6 3.35 , Louisiana, Wingate, Fort........ - 73.0 0.42 Burlington............ 95 50 | 71.4 5-34 
Pembina, Fort......... y 42 $9.7 3.30 Grand Coteau......... g2 68 80.9 8.08 New York. Charlotte*®.....cc0.--. 97 56 09.8 2. 
Randall, Fort......... 110 40. 79-8 0.24 Liberty gt | 85.0 | 89 48 | 67.3. 7.83 Lunenburg............. 88 50 | 66.3 | 2.32 
Richardton 104 ss 76.9 27 LUling | | ‘olumbus, Fort... 55 73.1 2.90 Newport® ........ 98 48 | 67.8 4.00 
Pisseton, Fort........ 1.33 Maine. Cooperstown *........ 89 45 65.6 3.02 Post Mills*............ 96 52 | 66.8 3.05 
Sully, Fort ...... 6 %&.6 1 73 Bar 35 | 1252 | David's Island. 92 55 72.7 3-06 Poultney ... ove 45 07.0 | 4.75 
Totten, Fort 49 «73.4? COPMIBN y2 53 3-10 | 97 42 67.8 5-43 | Strafford -.............. 45 70.6 | 3.90 
Webste ~ 1028 | 1.37 Gardiner ,..... 58 45 1.94 | Humphrey *............ 90 50 64.3 4-90 Virginia, 

Yates, so 6079.2 2.04 Hill............ 9 4° | 67.1 2.18 | Ithaca ......... 46 69.1 4-55 Accotink 99 65 | 75.0 | 8.34 
Dist Columbia OTONO ® g2 St 67.1 1.05 | Madison Barracks . . 35 47 | 2.3) Bird's Nest*......... oft 71 | 79.8 | 5.05 
Distributing Ree'r*. &g 63 76.6 8.40 Maryland. Menand’s Station ..... 92 59 72.9 3-43  Bruington .. 0.80 
Receiving Res'v'r*.... go 64 8.12 Cumberland 86 60 | 70.8 2.87 | Mountainville.......... 40 70.§ 4.77 Dale Enterprise* .. 95 77-1 6.13 
Rock Creek Bridge®.. 96 Fallston 56 71.5 10.03 | Niagara, Fort......0... 43 69.2 1.06 Marion go 55 70.3 4-44 

Florida Great Falle*........... 62 $75.9 8.42 | North Volney *......... 93 | | Monroe, Fort. ...... 92 60 77.4 | 2.04 
71 18.58 MeDonogh ............ 58 5° 72.5 | Palermo*................ 90 st 65.7 183 Rappahannock St'n 60 74.6 7.10 
Archer * «873.7 4-49 MeHenry, Fort...... 89 58 9-08 Palmyra® 98 | GB Snowville............... 7 3-60 
74 17.32 Woodstock ...... ...... 91 St 72.2 §.97 | Plattsburg B’ks ....... 95 51 69.1 3.77. Summit. 73-7 
Meade, Fort. | 10.00 Massachusetts. Setauket ........ gt 34 | 71.2 7-43) OU niversity “of Va. 62 71.9 8.34 
Merritt's Island... go 71 «78.5 11.23 Amberst....... 4t 68.8 3.82 | West Point.. 96 I 73.4 4.40 Variety Mills $6 72.9 4.9% 
St. Auguetine 690s 78.1 Deerfield ... 42 «68.5 «4.45 | White Plaings.......... . 71.§ 4.22 Wytheville $1 70.0 6.65 
Tallahaeser .......... 72 «678.0 4.30 .... 73-3 4-81 | North Carolina, Washington Territory. 

(Georgia, Fall River 69.0 2.17 | Chapel Hill............. 62 76.9 7.48 Bainbridge Island* 88 65.0 1.23 
<8 75.6 1.97 Milton 67.6 | 2.14 | 87 60 9.10 Kenewick 0.07 
th 7.6 4.26 New Bedford ......... 55 69.12.74 | Lincolnton 63 73.6 38.54 Spokane, Fort........ 109 44 76.9 | 0.00 
98 4.08 Princeton ............ 9! 48 67.7 70 | 80.5 5.25 Tacoma *......... 82 55 | 06.5 1.44 

Idake Provincetown ....... 86 55 71.0 ©.72 | Reidsville *.............. or 72.1 4.00 Townsend, Fort ..... 87 47 93.2 
Roleé Barracks ........ 112 44 80.2 QUINEY® 1617 | 92 62 76.1 5.46 Walla Waila, Fort. 104 $2 | 78.7 | 0.02 
Cour d'Alene, Fort. 99 42 «71.5 trace Somerset * 95 74-7 2404 | Weldon 93 | 65 | 10.40 West Virginia. 

Taunton.. 4S 71.1! Ohio 92 52 | 68.2 4.82 
Anna® 59 79.2 «1.16 Westborough... ... | 72-5 3-3 51 69.9 3.91 Clarksburg 94 35 75-9 3-39 
Collineville 8 77.0 0.04 Williamstown ........ 88 4 4.20 | Clyde......... 60 2.55 Parkersburg... go 
Charleston® ....... 100 §3 «76.1 | 3.06 Worcester 89 668.1 3.93 | College Hill* | 75.4 5.00 Wisconsi 
Geneseo ¢ a a7 6.4 0.40 Michigan Elyria. BD 3. 95 44 1.20 
Mattoon 104 2.60 Brady, Fort........... 93 39 66.0 | 1.50 | Garrettsville... 41 66.9 57. | 79.3 | 9.79 
Pekin 100 1.02 Harrisville ........... 9» 40 | 56 70.0 2.38 Embarras *............ $6 71.8 | 2.35 
Poorta 100 2 0.47 Hudson 9 4S Jacksonborough*. OD 60 73.6 3.45 Fond du Lac *........ 102 40 70.9 1.20 
Riley 9s 70.9 Kalamazoo ..... ... go 5° 74.0 2.16 | Napoleon............... « 95 51 74.0 © 23 Madison ...... ......... 100 | 73-8 | 0.79 
Rock ford® SS 73-4 94 4° | North Lewisburg ..... 55 78.0 4.65 Manitowoc . 44 68.0 1.73 
Sandwich..... 60 «974.5 2-03 Mottville................ ©.12 | Portsmouth 9° so 72.8 3.82 Prairie du Chien..... 102 39 «75-4 «1.51 
South Evanston ..... 1.61 Pentwater 95 33 6.2 0.49 | Ruggles® ................. 92 52 68.8 4.00 Wansau.. 40 $70.2 1.48 
BY 100 0.67 9 $9 70.7 | 2637 | Tiffin a 00000 1,70 Wyoming. 
Windsor .. 100 «75.7 Traverse City *...... fol 44 0.85 | Tiffin’ 99 57. 71.5 1.98 Bridger, Fort.......... 95 31 | 71.9 0.00 

Indian Torvite ry. Minnesota. Wanseon ..... 09 40 73.0 0.31 Fred Steele, Fort..... 100 4° 75-4 0.42 
Gibson, Fort. sy 82.4 3.25 Minneapolis.. $8 73.1 2.46 | Westerville..... 92 51 70.5 1. Laramie, Fort........ 48 77-2 1.19 
Reno, Port 108 SS 82.0 0.82 Snelling, For SO 74.4 2.44 | Yellow Springs... 88 54 70.6 2.8:  MeKinney, For 52 | 74.2 1.70 
Supply, Port ........... 107 6o «679.6 0.98 Missouri. West Milton............ 100 s8 76.0 6.75 Washakie, Fort 43 73-7 1.26 

Indians Carthage ..... 100 81.0 10.28 
Butlerville s& 76.8 2.62 Central ‘ollege®... 9 58 79.1 | 0.76 
Fort Wayne®........ OF 73.5 Centreville ............ 100 2 NOTES AND EXTRACTS. 

| | 3 $42 ‘The following is an extract from the July, 1886, report of the 
| @ | Montene “Alabama Weather Service,” under direction of Prof. P. H. 

| | | 0.80 | Mite, Fort.......... | Mell, jr., of the Agricultural and Mechanical College, Auburn: 

The low pressure that was reported by the Chief Signal Officer as occurring 
Spiceland......cssee $2 73.5 3-43 Shaw, Fort............00§ 44 | 74.1 0.82 ‘in South Carolina on the Ist produced rains in the southern and middle por- 
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tions of this state on the Ist, 2d, and 3d. During this period there was an individual cases amount to considerable, especially where the crop was only 


inappreciable precipitation. in the northern part of the state. The amount of 
rainfall in north yp) enn during the entire month was quite deficient. In 
consequence of this the crops have suffered somewhat in that section. In all 
other parts of the state, however, the rain was more frequent, and reports from 
those regions indicate fair crops of corn and cotton, particularly on the uplands. 
The bottom lands were very much injured by the excessive rains a month ago, 
and the plants have recovered but slowly from those heavy rains. During the 
bright warm days of July the farmers throughout the state worked diligently 
against the weeds and grass, and the thorough preparation of the soil has 
brought out the crops to a wonderful degree. the average rainfall for the 
state was 1.58 inches below the normal. 


The temperature was mild and pleasant during the first part of the month, 


half put in, and not sown deep and in full measure. Many fields farmed in this 
way, next to the surface, have either been plowed back as a total loss or cut 
for hay and fodder. 

In southern Dakota, the corn crop is turning out splendidly, and with enough 
rain toward the last will make a great crop. 

It has been a good year for corn throughout the territory, and the ear- 
| lier varieties have been cultivated with success in many of the central and 
|northern counties, as well as in the Black Hills, where the altitude ordi- 
— might be supposed to make the growing of corn next to an impossi- 

ility. 

The hail storms of July-August have done considerable damage in localities, 
but it is doubtful if the loss is as great in most instances as at first reported 


but during the last few days the heat was quite oppressive in most sections of | through the press. The short crop in the Western States will be offset, to a 


the territory. The average was 1°.5 below the normal. 


| great extent, by the improved prices which are predicted with increased con- 


The cotton caterpillar has rapidly increased since the June bulletin was | fidence. 


issued, and in southern and middle Alabama the farmers are busy at work 

applying er to eradicate this pest. No serious damage has resulted from 

the attack of this insect, and if the remedies are uniformly and correctly 

applied in all parts of the state, a fair yield of cotton may be expected. 
hunder-storms were frequent during the month. 


Summary. 


Mean temperature, 79°; highest temperature, 100°, at Gadsden and Deca- | 


tur, on the 29th; lowest temperature, 54°, at Gadsden, on the 16th; range of 
temperature, 46°; greatest monthly range of temperature, 46°, at Gadsden ; 
least monthly range of temperature, 19°, at Oswichee ; mean daily range, 14°; 
greatest daily range of temperature, 33°, at Gadsden, on the 17th; least daily 
range of temperature, 1°, at Greensborough and Bermuda, on the 7th. 

Mean depth of rainfall, 3.98 inches ; mean daily rainfall, 0.128 inch; greatest 
depth of monthly rainfall, 11.90 inches, at Newton; least depth of monthly 


rainfall, 0.40 inch, at Trinity; greatest daily rainfall average for state, 0.64 
inch, on the 27th; greatest daily local rainfall, 3.15 inches, at Evergreen, | 


on the 22d. 
Average number of days on which rain fell, 9; ave 
days, 13; average number of fair days, 14; average number of clear days, 9. 
farmest days, 28th and 29th; coldest days, 15th and 16th. 
Prevailing direction of wind, southwest. 


The following is an extract from the July, 1886, “ Bulletin of 
the Colorado Meteorological Association,’ under direction of 
Prof. F. H. Loud, of Colorado College, Colorado Springs : 


The oscillations of the barometer were of moderate range, the more prom- 


number of cloudy | 


| Dakota has suffered the same as, and no more than, her sister states in the 
| West from a dry, hot — of weather this summer, the like of which has 
| not been experienced before in years. Never since the settlement of Dakota 
| began in earnest has the drought been so general, and it is reasonable to sup- 
| pose that such an experience as the territory has now passed through safely, 
‘after all, may not be repeated again during the lifetime of the youngest 
_Dakotian. 


The following meteorological summary, for July, 1886, has 
been forwarded by Hon. J. T. Henderson, Commissioner of 
Agriculture for Georgia: 


Temperature. 
| | = Average 
} Districts. | Precipita- 
| Maxi- Mini- tion, 
mum, mum, Mean | 
j | - - — —— | 
| ° ° | Inches. 
| 95.0 53.0 74.2 | 3.10 
| Middle Georgia............... .| 95.0 60,0 78.4 | 4.05 
| Southwestern Georgia . 95.0 68.0 | 80.4 | 6,05 
Eastern Georgia.......... 92.0 66.0 | 79.2 | 4.98 
Southeastern Georgia...... | 95.0 70.0 | 80,2 6.32 
Means for state... vevencencoveneconceceee] 95.0 53.0 | 78.5 | 4.90 


_ The following meteorological summary and accompanying 


remarks are from the July, 1886, report of the “ Indiana 


inent maxima occurring on or near the 7th and 12th, the minima about the | Weather Service.” under direction of Prof. H. A. Huston. of 


4th, 17th, and 28th, the last named being the lowest. 

The most obvious division of the month into periods is made by the aid of 
the record of precipitation on the eastern side of the mountains. 
any station received any important rainfall before the 16th, but after this_ 


Purdue University, Lafayette: 


Scarcely 


Temperature, 


showers were frequent and copious at many points, relieving apprehensions | Distriote 
which had begun to be felt of a very serious loss to crops and stock. At some. Monthly 
northern stations, however, the rains lasted but a short time, thus at Denver | Highest.| Lowest. |‘ means. 
the entire appreciable rainfall of the month occurred in the five days, July | - * — . ees 
18th-22d. The western slope did not participate in this sudden increase of | ° . ° Inches, 
rainfall at the middle of the month. | Northern counties seca terereseoees 103.0 §2.0 73-5 3.05 
| Central COUNTICS 101.0 47.0 73-5 3.32 
Comparison of different years. 102.0 58.0 75-3 2.21 
103.0 | 47.0 74.1 2.86 
Denver, Colo. Sp’gs. Denver. Colo. Sp’gs. Denver. 
| The mean temperature of the state for July, 1886, was 0°.3 above the mean 
of July for the past four years; 2°.3 below the mean of fifteen years at In- 
| dianapolis; 3°.3 below the mean of thirty-one years at Logansport; 4°.6 be- 
¢€ = | @ | low the mean of twenty-one years at Vevay; 0°.2 below the mean of thirty- 
| & | two years at Spiceland; 1°.6 above the mean of seven years at Mauzy; 2°.4 
= | 2 | below the mean of nine years at Blue Lick; 1°.0 above the mean of five years 
—— — SS —_— == | at Worthington; 0°.5 above the mean of five years at Connersville; 1°.3 above 
° Inch.. © | Inch Inch,| © = Inch. ° Inch. | the mean of seven years at Lafayette; and about 0°.5 below the normal tem- 
GB.0 | 2.69 | G65 | 4.71 | 7321 | 0.38 18824... 70.9 0-66 | perature for July. The mean temperatures at all stations reporting compari- 
71.2 2.00 68.1 4-53 1878.....| 73.3 | 1.38 | 70.8 2.80 1883... 71.2 | 2.27 | extendi sight 1° to 3°.3 below the 
1874....000 75.1 | 3-35 73.2 0.81 1879...... 73.7 | 0.64 coves 1884...... 74.2 6.65 | ous extending over eight years or more were from 0 below the 
1875S 67.8 | 4.12 64.6 6.07 1880.....) 69.9 | 1.38 5.27 1885..... 70.3 1.33 normals. 
1876........ 74-2 | 1416 | 7200 | 1.30 | TBBLa..) 7545 | 2-50 |--neeeen|eoveenene 1886...... 73-9 0.50 | The mean rainfall for the state was 0.72 inch below the mean of July for 


The following remarks upon the weather conditions prevail- 
ing in Dakota during June and July, 1886, are prepared by 
Mr. Lauren Dunlap, Commissioner of Immigration for Dakota, 
and Superintendent of the “ Dakota Weather Service ”’: 


Weather and crops. 


There was less rainfall during June than for the same month of any year 
since 1880, when the record of comparisons in this office begins. The distri- 
bution of this limited rainfall was uneven, furthermore, asa result, bringing on a 
drought during the latter part of the month. The crops suffered in consequence, 
and in many localities the injury was very great. 

The rains of the first week in July came to the rescue of the wheat crop of a 
large portion of northern Dakota, and a crop failure in central Dakota was | 
heaelly averted through the welcome rains of a few days later. 


-—— | the past four years; 2.60 inches below the mean of fifteen years at Indian- 


apolis; 1.16 below the mean of thirty-one years at Logansport; 1.29 below 
the mean of twenty-one years at Vevay; 1.57 below the mean of twenty-eight 
years at Spiceland; 0.23 above the mean of seven years at Mauzy; 0.35 below 
the mean of five years at Blue Lick; 1.18 below the mean of five years at 
Worthington; 0.50 above the mean of five years at Connersville; and 0.70 
below the mean of seven years at Lafayette. At Logansport, Farmland, 
Mauzy, and Connersville the precipitation was above the normal; at all other 
stations it was from 0.01 to 3.19 a below the normal. Considerable dam- 
age was done to crops in Cass, Grant, and Wayne counties by a severe hail- 
storm on the 12th. At Richmond hail-stones fell that measured 1} x1} x } 
inches. 
Lunar halos are reported on the 12th and 13th; aurora on the 2d. 


The following meteorological summary and accompanying 


The losses in |Temarks are from the July, 1886, report of the ‘‘ Indiana 


| 
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Weather Service,” under direction of Prof. W. H. Ragan, of 
De Pauw University, Greencastle : 


Temperature. 


Average 
Districts — precipita- 

Highest, Lowest. — tion. 
° ° Inches. 
Central countive 101.06 47.0 73-7 3.31 
7.0 74.2 2.6 


State ..... 103.0 4 


Weather. —There was an unusual amount of clear weather during this month. 
Storms were generally mild, and very unequally distributed. On an average, 
at twelve stations, nineteen days were clear, nine fair, and three cloudy. At 
thirty stations, averaged, 0.01 or more rain fell on six days. As reported from 
the various stations, from twenty-seven to eleven days were clear, fourteen to 
three fair, six to none cloudy, and rain fell on from eight to two, For the 
whole state the weather conditions were not seriously aiveass to agricultural 
interests, though in some places crops were injured by the deficiency in rainfall. 

Temperature.—The temperature was nearly normal, but was a little below 
at all stations where observations have been taken for many years, with more 
than the usual range. The mean was below normal 1°.1 at Logansport; 0°.8 
at Spiceland; 2°.1 at Indianapolis; 1°.0 at Connersville; 1°.4 at Sunman; 38°.3 
at Vevay; and 0°.3 at Blue Lick; and above 1°.5 at Mauzy and 3°.4 at Worth- 
ington. For the state the average was 1°.7 higher than in 1888; 1°.0 than in 
1844; and 1°.3 lower than in 1885, and 0°.4 higher than the four-year normal. 
The state range was 56°, from 108° at Logansport to 47° at Lafayette and 
Mauzy; greatest station range, 54°, at Lafayette; least, 29°, at Salem; average, 
19°.6; average of highest temperatures, 95°.9; of lowest, 56°.3. The station 
means ranged from 78°.4 at Jeffersonville to 69°.9 at Marion. Degonia was 
4°.3 warmer than La Grange. The centre mean is 0°.6 higher than the north, 
and the south 2°.0 higher than the centre. At La Grange the temperature was 
below 60° on one day, and above 0° on four; at ladlanapella, 7 and 7, re- 
spectively; at Degonia, 0 and 9, respectively. : 

Precipitation (inches).—The precipitation was generally deficient and was 
anevenly distributed through the month and over the state, varying from an 
aggregate of 17.07 (at twenty-seven stations) on the 20th to none on the Ist, 
2d, 4th, Sth, Gth, Sth, 15th, 16th, 18th, 19th, 2ist, 22d, 23d, 24th, 25th, 27th, 
28th, 20th, and from 8.18 at Farmland to 0.73 at Angola. Excess and defi- 
ciency is reported from stations in each section of the state. The days of greatest 
fall were the Oth (aggregate 10.88,) 10th (8.94), 12th (7.77), 12th (7.98), 20th 
(17.07), 80th (8.58), Sist (8.98); greatest fall reported in one day, 3.10, at 
Logansport, on the 20th. The fall was above normal 0.78 at Logansport; 1.02 
at Connersville; 1.26 at Sunman; and below 1.00 at Spiceland; 3.19 at Indian- 
apolis; 0.01 at Mauzy; 1.93 at Worthington; 2.60 at Vevay; 1.55 at Blue Lick. 
For the state the average was 1.92 lower than in 1883; 1.91 than 1884; 0.35 
higher than in 1885, and 0.37 less thanthe normal. Rainfall at Fillmore, 2.10. 
Thunder-storms occurred in all sections on the 9th, 12th, 13th, 20th, 26th, 
20th, 80th; centre only on 11th; centre and south on the 7th, 10th, 17th, 31st; 
south, 8d. Hail is reported on the 12th, 13th, 14th, 20th. At Richmond, on 
the 12th, hail-stones fell that measured 14x 1} xj inches. Lunar halos are 
reported on the th, 10th, 11th, 13th; solar halos on the 18th, 16th; auroras 
on the 2d, 27th; rainbows on the 2d. 

The following is an extract from the *‘ lowa Weather Bulle- 
tin,” for July, 1886, prepared under direction of Gustavus 
Hinrichs, M. D., of lowa City: 

July, 1886, was hot and extremely dry ; calms greatly prevailing. 

The mean temperature of the air was two and a half degrees above normal. 
But twice during the past sixteen years has July been as hot, namely, in 1881 
and 1878 During the thirty-two years preceding this period, July was as hot 
only three times, namely, in 1870, 1868, and 1858. This gives only six times 
in forty-eight years so hot a July as this year’s. 

Tueeday, the 6th, was the hottest day on record in Lowa, when at the central 
station the temperature of the air reached 101°. The first decade was the 
hottest, exceeding normal by four and a half degrees ; the last decade exceeded 
normal by about one degree less, and the middle decade was a fraction of a 
degree below its normal temperature. 

Though continued very hot days prevailed sunstrokes did not occur, because 
the air was at the same time extremely dry. The relative humidity was gen- 
erally only about thirty-five per cent. at two o'clock in the afternoon, onl on 


the 2let, 27th, and 28th came down to nearly twenty per cent. While this dry- | 


ness of the air made the high temperature endurable to man and beast, it 
greatly increased the harmful effects of the drought on vegetation. The nights 
were comparatively cool. Daily range very extraordinary, averaging twenty- 
seven degrees for the month, the highest on record. 

The rainfall has been absolutely zero at a number of stations, and a mere 
trifle at many others. The Missouri slope and northeastern Iowa have received 
a moderate rainfall, but nearly all other parts of Iowa had less than half an 
inch the entire month. The locally severe wind storm of the 9th in northeast- 
ern Lowa brought much desired rain ; so did the storms of the 23d and 30th on 


the slope. 
At the central station the total rainfall of the month was only one-tenth of 


an inch, amounting to but two per cent. of the normal value. This is much 
less than recorded before since 1861, when measurement began at lowa City. 

The number of clear days was without precedent, and caused the like extra- 
ordinary daily range in temperature. Haze, often dense, was common. The 
light squalls that reached southeastern Iowa raised only dust, but brought no 
rain, The sun’s dise was generally red and sharply outlined, even long before 
it reached near the western horizon, and thus presaged another dry day for the 
morrow. 

The northern lights of July 27th were very fine, and recorded at a number 
of our stations ; they were promptly followed by atmospheric disturbances, 
breaking the great drought. 


The following is an extract from the “ Kansas Weather Ob- 
server,” published by John H. Wolfe, of Wellington : 


Reports of the weather were received from nine observers. 

Mean temperature of the state for the month, 79°.5, which is about normal; 
the maximums noted at the stations, when reduced to a mean, is 103°, these 
generally occurring on the 13th, 14th, and 15th. The minimums show a 
mean of 58°, which is slightly above the average. 

_The mean rainfall for the state is 3.33 inches, and is nearly normal. The 
vicinity of Kingman and Pratt counties noted the heaviest rainfall, nearly 
nine inches. In Douglas and Pottawatomie counties a remarkable absence of 
| precipitation was noted. 

_ The following summary for July, 1886, is from the report of 
the ** Minnesota Weather Service,” under direction of Prof. 
| Wm. W. Payne, Carleton College, Northfield : 


Reports received from the stations of the Minnesota Weather Service for 
_ July indicate that month to have been much warmer than the average, with a 
| decided deficiency in rainfall, except in the southern part of the Red River 
| Valley, where the amount for the month was 5.40 inches, Stevens county, 

5.75, and in Fillmore county, where a limited district received 5.74 inches. 
| At all other points the amount was under 3 inches, the least quantity, 0.20, 
| being measured at Grand Forks. The average temperature of the state has 

ranged from two degrees above the normal in the southern part, to three de- 
| grees above in the northern sections. The monthly mean at Saint Vincent, 
| 69°.3, is the highest recorded for the last fourteen years, with the exception of 
July, 1874, when the average was 69°.9. The mean temperature for the state, 
72°.2, is 1°.3 higher than for July, 1885, and 6°.8 warmer than the preceding 
month of June. Sherburne, Martin county, was the warmest place in the 
| state, having a mean of 76°.6, closely followed by Winona with a record of 
76°.5. The highest temperature the air attained was above 90° at all sta- 
| tions in the state on four or more days, and two stations, Sherburne and 
| Spring Valley, report 107° and 104°, respectively, which is probably the great- 
| est heat ever observed in the state. The average of the minimum tempera- 
| tures was 50°.5, and much higher than usual for the month, the lowest mini- 
| mum being 44°.0, at Spring Valley, on the Ist and 22d. The highest mini- 
|}mum given by a self-registering instrument, was 54°.7, at Saint Paul, on the 
| morning of the 14th. No reports of frost were received, and it is probable 
| that frost was absolutely absent during the month in all sections. On the 3d 
|} and 4th an area of low pressure moved northeasterly from Wyoming to Brit- 
ish America, producing southerly winds and extremely warm weather through- 
out the state. The ~ oo an extremely hot and oppressive day and was fol. 
lowed at night by a series of thunder-storms, which passed from northwest to 
southeast across the state. During the same evening occurred the phen- 
omenal rainfalls of 5.13 inches at Moorhead and 1.83 inches at Morris. From 
| the 3d to the %th the great heat continued, maximum temperatures ranging 
| well up in the nineties being recorded nearly every day at all stations. On 
the latter date the air became sensibly cooler and remained so until the 23d, 
when for the three succeeding days another warm wave enveloped the state, 
| again causing the temperature to rise to 90° or above. The last week of the 
| month was p a and pleasant. 
| The month has been notable for an unusual number of days of hot sun- 
shine, which, combined with the unusual heat and deficiency of rainfall, has 
| generally dried up the grass and shortened the small grain crops, except in 
| the central-western portion, where abundant and well-distributed rains, fol- 
| lowing the drought of June, have brought out the grass and wheat to such an 
| extent that an average yield is expected. Harvest operations are from two to 
| three weeks earlier than usual and at the end of the month were completed 
| south of latitude 44° and generally north of that line. 

The following is an extract from the July, 1886, report 

‘of the “ Missouri Weather Service,” under direction of Prof. 
| Francis E. Nipher, Washington University, Saint Louis: 
The past month has been an exceedingly dry one all over the state, except 
|in the extreme southern part, where the rainfall was nearly six inches at 
| Pro Tem, Taney county, near the border of the state. From here the fall 
diminishes to small fractions of an inch in the central and northern parts, and 
at three stations, viz., Chamois, Kirksville, and Pleasant Hill, no appreciable 
rain occurred, the report being zero. 

The fall at the central station was 0.24 inch, which shows a deficiency of 
3.92 inches, the normal for July being 4.16 inches. This is the least amount 
of rain for the month of July recorded at the central station since 1839. The 
next smallest July rainfalls on record are 0.84 inch for 1846, and 0.92 inch for 
1853. 

The mean temperature at the central station was 80°.4, which is 1°.2 above 
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the normal, the highest temperature recorded was 95°.5, on the 29th, and the 
lowest was 65°, on the 15th, 17th, 18th, and 19th. 

The mean temperature for the state was 78°.3 for the month, as deduced 
from the reports of eighteen observers. The same value was obtained for this 
month in 1885. The highest temperatures reported were 106° at Miami, 104° 
at Pro Tem, and 102° at Sedalia; lowest were 50° at Ironton, 55° at Steele- 
ville, and 57° at Houstonia. 


The following is from the July, 1886, report of the “‘ Nebraska 
Weather Service,’ under direction of Prof. Goodwin D. Swe- 
zey, of Doane College, Crete: 

The striking deficiency in rainfall for the month of July was its most marked 
feature ; this deficiency extended throughout the United States, except — 
the Atlantic and Pacific coasts, but was more marked in eastern Nebraska an 
Iowa than elsewhere, Omaha having the greatest deficiency of any United 
States Signal Service station, and Des Moines and Keokuk next. 

The month was also marked by the extreme heat of a few days. Never 
before since the service began has a temperature of 100° been indicated by 
standard thermometers properly exposed. 

Comparison of past Julys. 

The table shows the mean temperature, the noon temperature, and the num- 
ber of days above 85° for the past nine Julys in southeastern Nebraska; they 
are found by averaging the numbers reported at the different stations. It also 


shows the highest temperatures and the lowest recorded anywhere in the state | 


by standard self-registering thermometers : 


Highest 


Mean Noon | Lowest 
July. tempera- tempera- | Above 85°, tempera- | tempera- 
ture. ture. ture. ture. 
° ° ° 
77.4 87.6 15.1 96 
75.1 87.6 97 
75 86.9 | 18.9 97 54 
78.1 87.5 | 22.1 95-7 63.4 
70.6 79.2 | 8.2 99 75.2 
76 84.7 15.1 99 52 
74.8 83.3 12.6 97-3 52.4 
75-5 82.6 | 13.4 97. 51.2 
77-4 87.5 | 24.6 102.4 54.7 


The following table shows the precipitation, or depth in inches of rain and 


a —_ and 1.02 inches below the normal. 


at nearly all stations, even at those near the coast. The threatened drought 
of this period was happily averted by subsequent rains. 

Distribution of the rainfall.—The irregularity of the distribution of the rain- 
fall is a marked feature of the month. But little rain fell in southeastern 
Massachusetts, while in the Connecticut Valley, the Berkshire region, and 
Long Island the rains were excessive. This irregularity is not at all unusual 
in the summer months, for the rains usually come in showers whose intensity 
varies greatly from place to place. Thus, in the rains 14-18th, which were 
coon over the whole district, the amounts vary from inappreciable at 
*lymouth to 5.41 inches at Setauket, and the maximum region lies in Long 
| Island and Connecticut. The irregularity in the rain distribution of this gen- 
|eral storm, added to that of the thunder-storms of the 29th and 30th, is the 
| chief cause of the large range in the monthly totals. 


The following is from the July, 1886, report of the ** Ohio 
Meteorological Bureau,” under direction of Prof. B. F. Thomas, 
of the Ohio State University, Columbus: 


The low atmospheric pressure noted in June continued through July. The 
average was 29.936 inches, which is .025 inch below the average for July of 
the last four years. The barometric range was the lowest for the same period. 

The mean temperature, 72°.0, was 0°.7 lower than the average of the last 
four years, and 4°.48 lower than the normal. The highest temperature re- 
corded was 98°.6, on the 7th. The lowest was 44°, on the 23d. The mean 
daily range, 23°.4, was the highest in four years. 
| The mean rainfall was 2.88 inches, which was .64 inch below the four-year 

The greatest total rainfall oc- 
| curred at Quaker City, 6.84 inches. The least was .2 inch at Findlay. The 
heaviest rainfall in twenty-four hours was recorded at Columbus on the 30th, 
| when 2.84 inches fell in less than an hour. The local character of that storm 
| is well shown by comparison with the record at Ohio State University, which 
| shows 1.50 inches for the same day. The two stations are only three miles 
heh General rains occurred on the 13th, 14th, 15th, 17th, 20th, 26th, 30th, 
and 31st. 


Summary. 

Mean barometer, 29.936 inches; highest barometer, 30.185 inches, on the 
8d, at Sidney ; lowest barometer, 29.660 inches, on the 14th, at College Hill ; 
range of barometer, .525 inch. 

Mean relative humidity, 73.1 per cent. 

Mean temperature, 72°.0; highest temperature, 98°.6, on the 7th, at Wau- 
|seon; lowest temperature, 44°.0, on the 23d, at Paulding; range of tempera- 
| ture, 54°.6; mean daily range of temperature, 23°.4; greatest daily range of 


melted snow or hail, the number of days on which it fell, and the number of | temperature, 45°.0, on the 7th, at Newcomerstown ; least daily range of tem- 


cloudy and of clear days. Days are counted cloudy when the sky is four-fifths 
overcast ; clear when less than one-third. The last column shows the number 
of thunder-storms : 


Days of 
July. len days. Clear days.| Thunder. 
Inches. 

6.36 8 8 16.7 6.4 
5.56 8.6 2 II.7 6 
3.53 6.8 I . 18 6.2 
3.53 I. 13-4 4.9 
3.39 32 3-3 13.6 7.9 
3.15 8.1 4.1 13.6 6.4 
0.94 Ir 4-4 9.4 
5.27 9.6 6.6 14.8 6.1 
1.31 4-5 3.3 20.5 2.8 


The following is an extract from the July, 1886, “ Bulletin of 
the New England Meteorological Society,” under direction of 
Prof. Winslow Upton, Providence, Rhode Island: 


Reports for the month were received from one hundred and fifty-one 
observers. 

General conditions.—The month was cool, with an abundance of fair mid- 
summer weather. The first thirteen or fourteen days were dry and warm, but 
were followed by a succession of cool days, with copious showers and several 
severe thunder-storms. The meteorological history of the month can be fol- 
lowed by examining its special features. 

Special features.—The following deserve mention : 

Pressure.—This is the key to the understanding of the other characteristics 
of the month. The pressure was nearly stationary and above the average until 
the 6th, when a cyclonic depression moved easterly in Canada. The high area 
following brought cool, fair weather, which was scarcely modified by a second 
depression moving in a similar path on the 10th. e 
24th, the pressure was below the normal. A depression moved slowly from 
the Lakes down the Saint Lawrence Valley on the 14—16th, accompanied by 
heavy general rains; the pressure still remained low after the passage of this 
cyclone, with no well-defined centre, and on the 24th rose above the normal. 
It fell again on the 25th, remaining low until the close of the month. In this 
interval were two well-defined centres—(1) 29.7 inches, moving down the Saint 
Lawrence Valley on the 27th; (2) 29.7 inches, moving in a similar path, but 
further north, on the 29th. 

High temperatures.—During the first week intensely hot weather prevailed, 
which was especially marked 3d-7th. The thermometer registered above 90° 


From this date until the | 


| perature, 4°.3, on the 15th, at Hiram. 
| Average number of clear days, 12.8; average number of fair days, 12.0; 
| average number of cloudy days, 6.2; average number of days on which rain 
| fell, 9.2. 

Greatest number of days on which rain fell, 14; least number of days on 
| which rain fell, 5; mean rainfall, 2.88 inches; average daily rainfall, .093 
}inch; greatest rainfall, 6.84 inches, at Quaker City; least rainfall, .20 inch, 
| at Findlay. 

Prevailing direction of wind, northeast. 


| 

/ The following is an extract from the ‘‘Tennessee State 
‘Board of Health Bulletin,” for July, 1886, prepared under 
‘the direction of J. D. Plunkett, M. D., President of the State 
Board of Health. The weather report is prepared by Major 
| H. C. Bate, in charge of the State Meteorological Service : 


| The meteorological features for July were the severe electric and wind 
| storms of the 8th and 14th in various portions of the state, and the small pro- 
| portion of cloudiness. 

| The mean temperature was 75°.37, which was slightly below the means of 
July of the two previous years and proportionately above that of July, 1883. 
The highest temperature, 97°, was recorded on the 30th, and was 1° below the 
maximum for July of the two previous years. The lowest temperature, 49°, 
recorded on the 16th, was slightly above the July minimum of the three pre- 
‘ceding years. The monthly range of temperature was 48°, respectively 5° 
/ and 3° less than that for the corresponding month in 1884 and 1885. 

The mean precipitation was 3.26 inches, 1.08 inches less than in July, 
1885, and 2.29 inches less than in July, 1884. Of this amount the eastern 
division received an average of about 4} inches, the the middle division re- 
ceived about 23 inches, and the western division received nearly 3 inches. 
| The greatest rainfall was 8.12 inches, reported at Greeneville, which station 
| has reported the greatest monthly rainfall for the past three months. The 
‘least amount of rain was only 0.67 inch, reported at Howell, in Lincoln 
county, and the next was 0.70 inch, reported at Sailor’s Rest, in Mont- 
| gomery county, and 0.97 inch, reported at Ashwood, in Maury county. The 
reatest local daily rainfall was 3.67 inches, reported at Memphis on the 26th. 
rom the Ist to 10th, inclusive, rains were almost daily, but were light except 
in the east division, where some heavy falls were reported. From the 21st to 
| the 31st, except on the latter date, at he the greatest daily fall occurred, the 
rains were generally light. The days reported without rainfall were the 13th, 
16th, 17th, 18th, and 23d. Many of the rains were general, but most of them 
were of a local character. A few of them were attended with severe electri- 
cal - Scare Dews were reported on about twenty-three days during the 
‘month. 
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State summary. | Mean depth of rainfall, 3.26 inches; mean — rainfall, 0.105 inch; greatest 

Mean temperature, 75°.87; highest temperature, 97°, on the 30th, at Hurri- | rainfall, 8.12 inches, at Greeneville; least rainfall, 0.67 inch, at Howell; great- 
cane Switch; lowest temperature, 49°, on the 16th, at Farmingdale; range of | est local daily rainfall, 3.67 inches, on the 26th, at Memphis; days of greatest 
temperature, 48°; mean monthly range of temperature, 35°.21; greatest monthly | rainfall, 3d, 6th, 8th, 10th, 14th, 21st, 31st; day of greatest rainfall, 31st. 
range of temperature, 44°, at Farmingdale and Hohenwald; least monthly| Average number of days on which rain fell, 10; average number of clear 
range of temperature, 24°, at Covington; mean daily range of temperature, | days, 14.7; average number of fair days, 11.3; average number of cloudy 
16°.8; greatest daily range of temperature, 32°, on the 19th, at Farmingdale, | days, 5. 
and on the 28th, at Hohenwald; least daily range of temperature, 2°, on the| Days without rainfall, 13th. 16th, 17th, 18th, 23d. 
10th, at Grief; mean of maximum temperatures, $4°.0; mean of minimum Warmest day, 30th; coldest day, 16th. 
temperatures, 58°.8, Prevailing wind, west and southwest. 
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Chart V. Pressure (———_) and Temperature ¢--:---------) Curves. July, 1886. 
EASTPORT, ME. 
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July 14, 1886. New Haven, Conn, during thunder-storm., 
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July 17, 1886, Ithaca, N. Y., during thunder-storm. 


P 
. 


hart Vil. Isobars, Isotherms, and Wind Directions. 10 p. m. (Eastern time), 
July 13, 1886. 


fale. 


\ 


Signal Office Lath 


Chart VIII. Isobars, Isotherms, and Wind Directions. 3 p. m. (Hastern time), 
July 14, 1886. 
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Voluntary observers of the Signal Service, on land, from whom meteorological reports were recerved in time to be used in the preparation of the Month! 
po 


Weather eview ) for July. 1886, 

Observer and place of observation, Observer and place of observation. Observer and place of observation. Obse haf and place of observation. 
Andrews, Luman, Southington, Conn. Wai... Spiceland, Ind. /Keese. G. Pomeroy. Cooperstown, N. Y. Stunkard, E., East Brook, Pa. 
Adams, Effie, Logan, lowa. Everett. Dr. J. T., Clyde, Ohio. ‘Kubne. F. W.. Fort Wayne, Ind. Sim, J. R.. ‘hia Va. 

- Anderson, Dr, W. W., Stateburg, S.C. ‘Elisworth, W. W., Hartford, Conn. King, W. R.. Yellow Springs, — Scribner. H. F. J., Strafford, Vt. 
Altaffer, J. M., Independence, Kans. /Eliason, W. A., Statesville, N.C. Kent, Miss E .ily, Pliillipsburg, N. J. Strong, B., Setauket, N. Y. 
Adams, Dr. O, H., Vineland, N. J. ‘Ellis, John, Marquette, Nebr. Keese, G. Pomeroy, Cooperstown, N. Y.'Smith, J. R.. Provincetown, Mass. 
Abbott, Dr. E. K., Salinas, Cal. ‘Ewell, Dr. M. D., South Evanston, Ill. Lueps, Miss Anna, Manitowoc, Wis. Samostz, Usear, Austin, Tex. 
Arents, Hiram, Oroville, Cal. \Fieming, F. W., Cedar Rapids, Towa. Lincoln, A. 'T., Marion, Va, Safford, A. T,, Williamstown, Mass. 
Adams, A. H., Fort Meade, Fla, ‘Fox. &. W., Murietta, Cal. Loomis, J, C., Jetfersonville, Ind. Sherman, W. B., Manchester, Lows. 
V’rof. J. T., Fayette, Mo. Ford, H. C., El Dorado, Kans, |Luther, 8. M., Garrettsville. Ohio. /Standenmayer, Dr.L.R., Lincolnton, N. C 
Bass, G. 5 » Quincy, Mass, iFerris, B. F., Sunman, Ind. Lovewell, Miss Bertha E., Topeka, Kan./Spilman, J. J., Pierce City, Mo. 
Bushnell, W. S., Monticello, Ind. \Friend, Chas. W., Carson City, Nev. Lamb, Miss Bertha E., Sterling, Kans. Swezey, Prof. G. D., Crete, Nebr. 
Bentley, David, Princeton, Cal.” ‘Fox, F. E., Fall Brook, Cal. ‘Loud, Prof. F. H,, Colorado Springs, Sacred Heart College. Prairie du Chien, 
Bryant, A. F., Yutan, Nebr. Fieming, J.. Readington, N. J. Colo. Wis. 
Boerner, Prof. Chas. G., Vev ay, Ind, |Field, Theo. G., Parkersburg, W. Va, Lerch & Rice, Bethlehem, Pa. 'Tilford, C. M., Mount Blanco, Tex. 
Boynton, John F., Syracuse, 'Fernaid, Prof. M. C.. Orono, Me. Loundes, R. T., Clarksburg, W. Va, | Talbert, Wm., Emporia, Kans. 
Bayerly, J. F., Spartanburg, S. C, Ferguson, Wm.. Paterson, N. J. (Morgan, L. Ray, Philipsburg, Pa. Todd, Prot. David P., Amberst, Mass. 
Ballou, Dr. N. E., Sandwick, Tl. Frick, John H, Warrenton, Mo. Miller, H. D., Drifton, Pa. | Thornton, _N.. Geneseo, Ill. 
Bennett, Geo.. Bandon, Oreg. Foss, E. T.. Hydexville, Cal. McDonogh Institute, McDonogh, Md. (Teele, Rey. , Blue Hill, Mass, 
Bell, Joseph, Franklin, Pa. - |Fuller, Edw. N., Tacoma, Wash. T. MeCready, Mixs L. A., Fort Madison, |Traman, Sat aie. Nebr. 
Blake, J. H.,. Blue Lake, Cal. ‘Gibson, J. H., Salina, Kans. MeKenzie, Dr. M., Centreville, Mo. | Turnbo, Silas c. Pro Tem, Mo. 
Baker, Dr. Henry B., Lansing, Mich. Gore, Prof. J. W., Chapel Hill, N.C. Moore, C. R., Bird’s Nest, Va. | Tillinghast, C, B.. Albany, N. Y. 
Beall, Dr. R. L., Lenoir, N.C. Gray, F. R., Yates Centre, Kans. Micklen, J. H., Variety Mills, Va. 'Terborg, Rey. J. E., Pekin, Ill. 
Brendel, Dr. Fred., Peoria, I. iGates, W. B., Burlington, Vt. Macrae, Colin, Kirkwood, 8. C, . |Underhill, Dr. C. B., Salida, Colo. 
Bartlett, E. B., Vermillion, N. Y. Graves, A. B., Belleville, Kans. Meehan, Thos., Germantown, Pa, Voegeli, Adolphus. Des Moines, Iowa, 
Baldwin, A. L., Bethel, Conn. 'Gillingham, Milnor, Fallsington, Pa. Moore, Nathan, Grampian Hills, Pa. Vail, Hugh D.. Santa Barbara, Cal. 
Briggs, Jolin, Albany, Oreg. Gardiner. BR. H.. Gardiner, Me. Mikesell, Thos., Wauseon, Ohio, Went, E. C., Frankfort, Ky. 
Betts, Prof. Arthur, Webster, Dak, \Gustin, M., Troy. Pa. Marshall, G., Cresco, Iowa, Washburn Observ utory, Madison, Wis. 
Breed, J. E.. Embarras, Wis. Gowey, H. D., North Lewisburg, Ohio. Mitchell, Dr. D. W.. Harrisville, Mich. | Wild, Rev. E. P.,-Newport, Vt. 
Boyd, Joseph, Uslaloosa, Iowa. ‘Green, Dr. Jesse C., West Chester, Pa, Moore, Dr. J. W., Enston, Pu. Williams. Rev. C. F., Ashwood, Tenn. 
Boies, Lieut. A. H., Hudson, Mich. Gerrish, 8. H.. Sacramento, Cal, Motte, L. 8., West Milton, Ohio. Wing, Miss M. E., Charlotte, Vt. 
Broberg, Mrs. Mary W., Manatee, Fla. Gray, J. W., Stockham, Nebr.” Mackey, T. C., Gardiner, Oreg. West, Silas, Cornish, Me. 
BeloitCollege Observatory, Beloit, Wis.' Goodwin, Wim:, North Colebrook,Conn; MeGahan, Dr. C, F., Aiken, 8. C. Wylie, Wm., Mount Forest, Canada. 
Black, W. H.. Kalamxzoo, Mich. Goodspeed, Chas. W., Elyria, Ohio, Newbegin, John D., Anna, Il. 'Wait, S. E., ‘Traverse City, Mich. 
Blachly, C. P., Manhattan, Kans. (Gillingham, W.. Acvotink, Va. Neweom), G, 8., Westborough, Mass, Woodstock ‘College. Woodsteck, Md. 
Bridges, Q. A., Berlin Mills, N. H. (Garlick, Rev. Dr. J. R., Bruington, Va.|Norcom, Prof. T. J., Reidsville, N.C, |Whittaker, J. 8., Corydon, Lowa, 
Beecher, Chas., Wysox, Pa. Gray, Capt. A. W.. Kenewick, Wash..|Neal, Dr, J. C., Archer Fla. Wolfe, John H. Wellin gton, Kans. 
Bowman, Peter, Ruggles, Ohio. Grathwohl, John, Blooming Grove, Pa.| Nelson, P. ing Northport, Mich, | Wiilfke, E. F., Independence, Iowa, : 
Cook, 8. A., Milledgeville, Ga, Heath. E. R., Wyandotte, Kans, Nordb rg. A.. Richardton, Dak. |West, Dr. Jos.,.0., Princeton, Mass. 
Carrington, G. D., Brownville, Nebr. Harvard College Observatory, Cam- |Olds, H. D., a Sener Rapids, Lowa. Receiving Reservoir, D.C 
Olark, A., Wausau, Wis. bridge, Mass. Owsley, Dr. J. B., Juacksonborough, Washington | Distributing 
Charbonnier. Prof. L. H., Athens, Ga. Hammitt, John W., College Hill, Ohio. Osborn, Dr. T. C., Cleburne, Tex. Aqueduct. } Great Falls Reservoir, Md 
Casey, Geo., reg YT N. ¥. ‘Harrix, T. C., Raleigh, N.C. Penrod, Dr. H. J., Upper Mont Clair, { Rock Creek Bridge, D. C. 
Craw ford, E. A., Liberty Hill. La. Heaton, Ixuae i... Fremont, Nebr. | Neds ( Weir's Bridge, N. H. 
Curtiss, G, G., Md. Hoskinson, R. M., Bainbridge Island, |Pearce, Thomas. Eola. Oreg. | Winipiseogee Woodstock, N. H. 
Cornell University, Ithaca, N. Y. Wash T. Peele, Capt. A., New Westminister,B.C.| Lake Cotton | Wolfborough, N. H. 
Cutting, Dr. Hiram A., Lunenburg, Vt. Heacock, é. L., Quakertown, Pa, Partrick, J. M., North Voiney, N. Y. and Woolen { Lake ag N. H. 
a. Adam, Lavonia, Ind. Hyde, G. A., Cleveland, Ohio, Purdue Univ ersity, Lafayette, Ind. Manufactur- | Bristol, H. 

Cantkins, John 5., ‘Chornyiile, Mich, Haywood, John, Westerville, Ohio. Pettersén, Dr. F., Comfort, Tex. ing Co, N. 

Cass, John J., Allison, Kans, Hartzler, J. A.. Mottville, Mich. Pendleton, A., Nicolaus, Cal. | Ashland, N. H. 
Cleveland, Dr. G. H., Pentwater, Mich.| Hole, Joseph, Butlerville, Ind. |Postma, H. Y., Egg Harbor City, V. J.| Willis, O. R., A. M., Ph. D., White 
Collie, G. L., Delevan, Wis. Hager, Mrs. L. G., Terre Haute, Ind. (Roberts, Luke, Ciinton, Towa. | Plains, N. Y. 
Cotton, Dr. D. B., Portsmouth. Ohio. ‘Held, Rev. F. B., Mount Angel, Oreg. Robins, Chas. E., Alvah, Fla. Watters, Dr. Jas., Westmoreland, Kans, 
Cheney, Wm., Minneapolis, Minn. Houghton Farm Exveriment Station, Romig. J. K., La Grande, Oreg, Williaus, Dr, A. C.. Elk Falls, Kans. 
Carpenter, W. B., Leavenworth, Kans, | Mountainville, N. Y. Randall. E. H., Poultney, Vt. | Wedge. J. C., Fond du Lac, Wis. 
Carter, Rev. Dr. W. H., ‘Tallahassee. Fla.) Heatwole, L. J., Dule Enterprise, Va. |Renfew. H. N., Bancroft, Lowa. | Wigg, Dr. Geo., East Portland, Oreg. 
Collin, Prof. A., Mount Vernon, lowa. Hazen. Rev. A. Deertieid, Mass. Remington, C, V. 8., Fall River, Mass. |Wright, J. W. A., Greensborough, Ala. 
Cummings, L. D., Palmyra, N. Y. Hamilton, W. H., Corsicana, Tex. Robertson, ‘I’, D., Rockford, Ill. |Whitmore, J. E., Gallinas Spring, N. 
Chubbs, Thos. H., Post Mills, Vt. 'Hateh, A. H., yingercs* Li. /Rogers, F. M., Luling, La. | Mex. 
Cole, Seward, Cahuenga, Cal. ‘Harris, W. C., Dover, N. J. Reri¢ck, R. H., La Grange, Ind. | Wadsworth, Dr. J. L. R.,Collinsville, II!. 
Cutler, B. B., Heath, Ma-s. . ‘Humphrey, Dr. L, Fairbury, Nebr. Rodman, T. R., New Bedford, Mass. |Widman, Rey. U. M., Grand Coteau, La. 
Clark, T. A.. Weldon, N,. C. ‘Hall, J. B. Worcester, Mass. |Runge, C., New Ulm, Tex. Ww illiams, Dr. A. C. , Elk Falls, Kans. 
Colton, Prof, G. H., Hiram, Ohio. |Hunter, Dr. T. C., Napoleon, Ohio. ‘Richardson, C. F., Beverly, N. J. | Wedge, J. ©. . Fond du Lac. Wis 
Catfee, Wm. K., Carthige, Mo, Hall, Chas. C., Dudley. Mass. ‘Slenker, Mrs. E. D., Snowville, Va, 'White, Rev. J. H., Merritt’s Island, Fla, 
Chandler, Dr. W.J.. J.'Horn, Dr. H. B., Atchison, Kans. iShaw, E. Ninnescah, Kans. |Whitney, Chas, E., Humphrey, N. Y. 
Cass, W. Earle, Roseland, N. J. Hurlin, Rev. Wm.. Antrim, N. H. Strong, W. C., Kent’s Hill, Me. Wilson, W. T., Clayton, N. J. 
Calhoun, P. B., Austin, Teun. Helm, Thos. B , Logansport, Ind. Smith, H. D., Muscatine, Lowa. Ww ood, Jos. 2 Bar Harbor, Me. 
Chapin, Adams, Poway, Cal. Ireland, W. H.. Rappahannock, Va. Shriver. E. T., Cumberland, Md. \Walton, J. P., Muscatine, Lowa. 
Dudley, C. B., Altoona, Pa, James, dohn W., Marengo, tll. Seltz, Chas., De Soto, Nebr. ‘Wearmoath, J. University of Virginia, 
Dazey, J. B., Charleston, Ill. Jones, Dr. E U.. Taunton, Muss, Scott, Thos. G.. Forsyth, Ga. Va. 
Dow, Roswell, Syeamore, Il. Jackson Company, Nashua, N. H, Stucky, Dr. C. T., Helvetia, W. Va. (Waterman, Wm., Hay Springs, Nebr. 
Deming, H. D.. Wellsborongh, Pa. Jordan, Dr. M. VD. L., Milan, Tenn. Slade, Elisia, Somerset, Mass, |Yetter, Wm, G., Catawissa, Pa. 
Dozier, Wim., Mattoon, Hl. Jones, [ra B., Neillsvilie. Wis. Shriver, Howard, Wytheville, Va. |Yates, T. P., Factoryville, N. Y. 
Dewhurst, Rey. E.. Voluntown, Conn. Kirkwood, E.. Mauzy, Ind. Sonedecker, Rey. T. H., Tiffin, Obio. | Young, Geo. R., Penn Yan, N. Y. 
Day, Theodore, Dyberry, Pa. Knapp, J. G., Limona, Fla, ) 


Military ry posts from which meteorological reports were received, th rough ‘the Surgeon General of the Army, in time to be used in the preparation of the Monthly 
Weather Review for July, 1 


Aleatraz Island, Cal. Columbus, Fort, N. Y. H. Keogh, Fort, Mont. Monroe, Fort, Va. Reno, Fort, Ind. T. Supply, Fort, Ind. T, 
Angel Island, Cal. Concho, Fort, Texas. Lowell, Fort, Ariz. McDowell, Fort, Ariz. Riley, Fort. Kans. Totten, Fort, Dak, 
Assinaboine, Fort, Mont. David's Island, N. Y. H. Laramie, Fort, Wyo. McHenry, Fort, Md. Spokane, Fort, Wash. T. Townsend. Ft., Wash. 'T. 
A. Lincoln, Fort, Dak. Ellis, Fort, Mont. Lewis, Fort, Colo, Mount Vernon B’ks, Ala, Snelling, Fort, Minn. Union, Fort, N. Mex. 
Benicin Barracks, Cal. Fred Steele, Fort. Wyo. Meade, Fort, Dak, Niagara, Fort, N. Y. Saint Augustine, Fort,Fla. Verde, Fort, Ariz. 
Bidwell, Fort, Cal, Gaston, Fort, Cal. MeKinney, Fort, Wyo. Niobrara, Fort, Nebr. [Cal. Sisseton, Fort, Dak. Washakie. Fort, Wyo. 
Brady, Fort, Mich. Gibson, Fort, Ind. T. Meltntosh, Fort, Tex. Presidio of San Francisco, Shaw, Fort, Mont. West Point, N. Y. 
Bridger, Fort, Wyo. Halleck, Fort, Nev, Missoula, Fort, Mont. Plattaburg Barracks, N. Y. Selden, Fort, Nebr. Walla Walla, Ft.,.Wash.T. 
Bayard, Fort, N. Mex. Mays. Fort. Kans. Mason, Fort, Cal. Pembina, Fort. Dak. Sully, Fort, lak. Wingate. Fort, N. Mex, 
Boisé, Fort. Idaho, Huachunea, Fort, Ariz. Madison Barracks. N. Y. Randall, Fort, Dak. Sidney, Fort, Nebr. Yates, Port, Dak. 

Coeur d’ Alene, Ft.,[daho. Klamath, Fort, Oreg. McDermit, Fort, Nev. Robinson, Fort, Nebr. 


State weather services from which meteorological reports were received in time to be used in the preparation of the Montitiy Weather Review for July. 1886. 


Alabama State Weather Service, under direction of Prof, P. H. Mell, jr., Auburn, Alabama. 

Colorado State W eather Service, under direetion of Prof. F. H. Loud, Colorado Springs, Colorado. 

Georgia Weather Service, ander direction of Hon. J. T. Henderson, Commissioner of Agriculture, Atlanta, Georgia. 
Indiana State Weather Service, under direction of Prof. H. A. tluston, La Fayette, Indiana. 

lowa Weather service, under direction of Dr. Gustavus Hinrichs. 

Minnesota State Weather Service, under direction of Prof. W. W. Payne, Northfield, Minnesota. 

Missouri State Weather Service, under direction of Prof. Francis E. Nipher, Saint Louis, Missouri. 

Nebraska Weather Service, under direction of Prof. Goodwin 1), Swezey, Crete, Nebraska. 

New England Meteorological Society, Prof. Winslow Upton of Providence, R. I., President; Mr. W. M. Davis, of Cambridge, Mass., Secretary, 
Ohio State Weather Service, under dirc=tion of Prof. B. F. Thomas, of the Obio State University, Columbus, Ohio. 
Tennessee State Weather Service, under direction of Major H. C. Bate, Nashville, Tennessee. 

Data have also been used from meteorological records of the Central Pacific and Southern Pacific railway companies, 
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PRICH-LIST 
INSTRUMENTS, APPARATUS, TEXT-BOOKS, FORMS, AND 


PUBLICATIONS. 


STANDARD METEOROLOGICAL 


Peruished Heary J, Gres, Broadway, New York ity. Furnished by McDermott & Bro«.. 310 Pesusyloania Avenne, Warhinylon, D, ec. 


$3.00 Packing, 


BAROMETERS. Wind vane, sunset 
Common pattern aed finish, vernier reading to 100th inch, in pine box: do, GO 65.00 do. 5.00 
Reating down tr: SO $90.00 Packing and shipping by express, 92,40 do. “Kecard’s” attachment for use with anemograph.... 10,00 do. 
de do, 2.5%) Anemometer, telescopic rod for, 57.00 do. 3.00 
tn, ode, (two 8.00 ilo, R. 11927, P, D,, 
Common pattern aod Ooteh, ternler reading to 1,000th Inch, in pine box: a 
Reading dowe 04 $34.00 Packingandebipping by express, $2.50 Bogus, How’ Fork City, 
a>. do, 2.4 Signal Service manifold Forms No, 107 A, in hooks of 100 forma, per 1.25 
be. do, 2.50 do, 107 B, de, 
de, 14 de, (two verniers)........ 4.00 do, 2.0 do, 107 ©, do. 1.33 
Beet pattech and finich, vernier reading to 1,000th inch, in pine box: do, w7 D, do. 1.66 
Reading down te 26 6.00 Packing and shipping by express, $2.50 | do, 107 E, do, 1.60 
do, de, 98.00 do, 2.00 do. 107 F, do, 1.75 
do, 14 de, (twee de, 2.00 de. 107 H, 
Leather ease, in place of pine bow 8.00 lo, do, 107 H-sub, do, 
Marine do. 2.50) Indication (Forts 200 B), per «Hex av inves voce 
Mi antate varmeter, two verniers, in 63.00 2.50 | RB. 19397, P. D., 1885 
Mo fain barometer, two verniers, in leather re 50.02 do. 2.50 Furnished by James J, Chap te wivania A Washington, D. C. 
Mtandard barometer foe 76.00 do. 3.25 Loomis’ Meteorology. 1.60 
Patometer tale 1.25 de, 1.00 L, BR. P. D., 1883. 
Barometer tube, filed and 8.00 do, 2.80 
Ve rometet cletetn, complete... do 60 Furnished \y John Schultshach, 634 Street N. W., Washington, D. €. 
Light tripod for 10.00 do, Rain-gauge, standard 8-ineh Signal Service *........ 85.00 
THERMOMETERS Rein-gange, galvanized iron, with overflow and 2% 
Rain-gange, copper, with galvanized iron overflow and measuring-stick 1.50 
ae te CUP LOT Case for water thermomete?® ,.... 
he 5.00 de. 60 L, 4051, P. D., 1885, R. 19275, P. D., 1885. 
de tm in de. do, 0 Furnished by Crane & Co., MeWhorter and Oliver Streets, Newark, New Jersey 
de in metal case, for pocket, 25 4 
MLO... ar: Purwished hy Property and Disbursing Oficer, Signal Service, U. 8. A., Washington, 
do do, | Maps in one color without reports or isobaric limes, 


L, B, 11667, P D., 1088 Maps on manifold paper without reports or lines, in books of 100, per book............... 2.75 


Anecometer, Retineon's,” Packingandshipping by express, $1.10 Maps in one color with current reports, isobars, and isotherms, 


Flectrheai “Gibbens,” 94.00 do 1.10 | Monthly Weather Review........... 0 
Copies of Daily Bulletin, with indice Facts ta, in 

Anemometer blanks S697, coves per hundred... 1.00 monthly volames, each (L. R, 10288, P. D., 18S)... 2.2% 
by (he Mennfoctering Company, 13 Mercer Street, Baltimore, Maryland ,* International Daily Bulletin, per copy, each, inclading the Monthly hen 

Anomograph register (direction and velocity)... 80.00 Packing andshipping by express, $1, daily is subscribed for for the entire month...... 


FLAGS. 


Flags for the display of Weather and Temperature signals, in sets of six, may be obtained for— 
$15 from M. G. Copeland & Co., No. 634 Louisiana Avenue, Washington, D, C. (standard bunting); 
$14 from Crane & Co., McWhorter and Oliver Streets Newark, New Jersey; 
$15 from ©. 8S. Decker, No. 168 State Street, Boston, Massachusetts; ‘ 
$15 from Horstmann Bros. & Co,, Fifth and Cherry Streets, Philadelphia, Pennsylvania, (“* Eagle” bunting); 
£15 from John F. McHugh, No. 1286 Broadway, New. York City. 
Correspondence in relation to these flags should be had direct with the above firms and not through this office. 
\ny of the ehove-enumerated instraments, apparatus, etc., may be obtained at the prices named, with such additional cost of packing and 


shipping as is shown opposite the items respectively, The charges for expressage are to Washington, D. C., and for other distances will be the actual 
charges of exprese companies, 
The affice will be pleased to proeure any of the articles, upon the receipt of their money value, includmg charges for packiag and shipping, but 


all remittances by draft, money-order. or postal note shoald be made payable to the parties furnishing the articles desired. In case of money-orders 
sinte plaiuly to whom made payeble, but send them in a separate letter. If requested by the parties ordering instraments, a comparison will be made 
the standards in this office before forwarding, but, if not, they can be ordered direct, by reference to price list furnished from this office, except those 
Parchasers must assume all 


wit 
fornished by Henry J. Green, successor to Messrs, J, & H. J. Green, which should always be ordered through this office. 


rishs of breakage when ordering instruments through this office. Postage stamps cannot be received as money, 


Entered at the Post Office, Washington, D. C., as Seeoad-f Asse Matter, 


This Paper is furnished by the Government of the United States, eithant charge to Voluntary Observers and to the Co-operating Dheurvers acting with 
the Signal Office in the collection of Simultaneous Reports. 
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